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Description 

Technical Field 

5 [0001] The present invention relates to cyclic amine derivatives and more particularly it relates to the use of chem- 
okine receptor antagonists in the manufacture of medicaments for treating glomerulonephritis, interstitial nephritis or 
nephrotic syndrome. 

Background Art 

10 

[0002] Chemokines are a generic name of a group of inflammatory/immunomodulatory polypeptides having a mo- 
lecular weight of 6 to 15 KD and produced in inflammatory sites by various kinds of cells, for example, macrophages, 
monocytes, eosinophils, neutrophils, fibroblasts, vascular endothelial cells, smooth muscle cells and mast cells. The 
chemokines are classified into two major subgroups of CXC chemokines (or a-chemokines) and CC chemokines (or 

^5 p-chemokines) by the common location of four preserved cysteine residues and a difference in chromosomal locations 
of genes encoding the chemokines. The first two cysteines of the CXC chemokines are separated by one amino acid; 
however, the same cysteines of the CC chemokine are adjacent. For example, IL-8 (an abbreviation for interleukin-8) 
is the CXC chemokines. On the other hand, MIP-1a/p (an abbreviation for macrophage inflammatory protein-1a/p), 
MCP-1 (an abbreviation for monocyte chemoattractant protein-1) and RANTES (an abbreviation for regulated upon 

20 activation, normal T-cell expressed and secreted) are cited as the CC chemokines. 

[0003] Furthermore, there also exist chemokines which do not fall into either of chemokine subgroups. Lymphotactin 
having only two cysteines and classified as C chemokines and fractalkine classified as CX3C chemokines because 
the first two cysteines are separated by three amino acids and having a chemokinelike domain in the mucin structure 
are cited as such a chemokine. The chemokines promote cell migration and have expression enhancing actions on 

25 cellular adhesion molecules such as integrins and further cellular adhesion enhancing actions. Therefore, the chem- 
okines are thought to be protein factors closely involved in the adhesion and infiltration of leukocytes or the like into 
the pathogenic sites such as inflammatory tissues. See, for example. The Chemokine Facts Book, by Vaddi, K. et al.. 
Academic Press, 1997; Chemoattractant Ligand and Their Receptors, edited by Horuk, R., CRC Press, 1996; Ward, 
G. W. et al., Biochem. J., 1998, 333, 457; Luster, A. D., New Engl. J. Med., 1998, 338, 436; Bagglioni, M., Nature, 

30 1998, 392, 565; Rollins. B. J., Blood, 1997, 90, 909; Alam, R., J. Allergy Clin. Immunol., 1997, 99, 273; Hancock, W. 
W., Am. J. Pathol., 1996, 148, 681 ;Taub, D. D., Cytokine & Growth Factor Rev., 1996, 7, 335 ; Strieter, R. M. et al., J. 
Immunol., 1996, 156, 3583; Furie, M. B. et al., Am. J. Pathol., 1995, 146, 1287;Schall, T. J. et al.. Current Opinion in 
Immunology, 1994, 6, 865, ; and Edginton, S. M., Biotechnology, 1993, 11, 676 as references. 
[0004] For example, MIP-1 a causes a transient increase in intracellular calcium ion concentration levels and induces 

35 cell migration of T lymphocytes or B lymphocytes (see, for example. Tabu, D. D. et al.. Science, 1993, 260, 355 and 
Shall, T. J. et al., J. Exp. Med., 1 993, 1 77, 1 821 ), cell migration of eosinophils (see, for example. Rot, A. et a!., J. Exp. 
Med., 1992, 176, 1489), cell migration of NK cells (see, for example, Magazachi, A. A. et al., J. Immunol., 1994, 153, 
4969), expression of integrins (see, for example, Vaddi, K. et al., J. Immunol., 1994,153, 4721) and differentiation of 
osteoclasts (see, for example, Kukita, T. et al.. Lab. Invest., 1997, 76, 399). MIP-1 a also increases the IgE and lgG4 

40 production in B cells (see, for example, Kimata, H. et al., J. Exp. Med., 1996, 183, 2397) and inhibits the proliferation 
of hematopoietic stem cells (see, for example, Mayani, H. et al., Exp. Hematol., 1 995, 23, 422; Keller, J. R. et al., Blood, 
1994, 84, 2175; Eaves, C. J. et al., Proc. Natl. Acad. Sci. USA, 1993, 90, 12015; Bodine, D. M. et al., Blood, 1991, 78, 
914; and Broxmeyer, H. E. et al.. Blood, 1990, 76, 1110). 

[0005] As to the association of MIP-1 a with in vivo actions or pathogenesis of diseases, it has been reported that 
45 the MIP-1 a is a pyrogen in rabbits (see, for example, Davatelis, G. et al.. Science, 1989, 243, 1066) and the injection 
of the MIP-1 a into the footpads of mice results in inflammatory reactions such as infiltration of neutrophils or mononu- 
clear cells (see, for example, Alam, R. et al., J. Immunol., 1 994, 152, 1298). 

[0006] It has been also reported that a neutralizing antibody to MIP-1 a has inhibitory effects or remedial effects in 
animal models of granuloma (see, for example, Lukacs, N. W. et al., J. Exp. Med., 1993, 177, 1551), asthma (see, for 

50 example, Lukacs, N. W. et al., Eur. J. Immunol., 1 995, 25, 245 and Lukacs, N. W. et al., J. Immunol., 1 997, 1 58, 4398), 
multiple sclerosis (see, for example, Karpus, W. J. et al., J. Immunol., 1995, 155, 5003 and Karpus, W. J. et al., J. 
Leukoc. Biol., 1997, 62, 681), idiopathic pulmonary fibrosis (see, for example. Smith, R. E. et al., J. Immunol., 1994, 
153, 4704 and Smith, R. E., Biol. Signals, 1996, 5, 223), acute lung injury (see, for example, Shanley, T. P. et al., J. 
Immunol., 1995, 154, 4793 and Standiford, T. J. et al., J. Immunol., 1995, 155, 1515) and rheumatoid arthritis (see, for 

55 example, Kasama, T. et al., J. Clin. Invest., 1995, 95, 2868) and the like. Furthermore, it has been reported that cox- 
sackie virus infection-induced myocarditis or herpes stromal keratitis is inhibited in MIP-1 a gene deficient mice (see, 
for example, Cook, D. N. et al.. Science, 1995, 269, 1583 and Tumpey, T. M. et al., J. Virology, 1998, 72, 3705). 
[0007] In addition, significant expression of MIP-1 a was recognized in patients such as chronic pulmonary inflam- 
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matory diseases (see, for example, Standiford, T. J. et al., J. Immunol., 1 993, 151 , 2852), hypersensitivity pneumonitis 
(see, for example, Denis, M., Am. J. Respir. Grit. Care Med., 1995, 151, 164), rheumatoid arthritis (see, for example, 
Koch, A. E. eta!., J. Clin. Invest., 1994, 93, 921), infectious meningitis (see, for example, Lahrtz, F. et al., J. Neuroim- 
munol., 1998, 85, 33) and chronic inflammation of muscle (see, for example, Adams, E. M. et al., Proc. Assoc. Am. 

5 Physicians, 1997, 109, 275). The studies indicate that MIP-1a is deeply involved in the local accumulation of various 
subtypes of leukocytes in association with initiation, progression and maintenance of inflammatory diseases. 
[0008] MCP-1 [also known as MCAF (an abbreviation for macrophage chemotactic and activating factor) or JE] is a 
CC chemokine produced by monocytes/macrophages, smooth muscle cells, fibroblasts and vascular endothelial cells 
and has a cell migration activity and cell adhesion enhancing actions on monocytes (see, for example, Valente, A. J. 

10 et al.. Biochemistry, 1988, 27, 4162; Matsushima, K. et al., J. Exp. Med., 1989, 169, 1485; Yoshimura, T. et al., J. 
Immunol., 1989, 142, 1956; Rollins, B. J. etal., Proc. Natl. Acad. Sci. USA, 1988, 85, 3738; Rollins, B. J. et al.. Blood, 
1991, 78, 1112; Jiang, Y. et al., J. Immunol., 1992, 148, 2423; and Vaddi, K. et al., J. Immunol., 1994, 153, 4721), 
memory T lymphocytes (see, for example, Carr., M. W. etal., Proc. Natl. Acad. Sci. USA, 1994, 91 , 3652), T lymphocytes 
(see, for example, Loetscher, P. et al., FASEB J., 1994, 8, 1055) and natural killer cells (NK cells) (see, for example, 

15 Loetscher, P. et al., J. Immunol., 1996, 156, 322 and Allavena, P. et al., Eur. J. Immunol., 1994, 24, 3233) or the like 
and MCP-1 further has actions as a histamine releasing factor from basophils (see, for example, Alam R. et al., J. Clin. 
Invest., 1992, 89, 723; Bischoff, S. C. et al., J. Exp. Med., 1992, 175, 1271; and Kuna, P. et al., J. Exp. Med., 1992, 
175, 489). 

[0009] Moreover, remarkable expression of MCP-1 has been reported in diseases in which the accumulation of 

20 monocytes/macrophages and/or T cells is thought to be deeply involved in initiation, progression and maintenance of 
lesions such as atherosclerosis (see, for example, Hayes, I. M. et al., Arterioscler. Thromb, Vase. Biol., 1998, 18, 397; 
Takeya, M. et al., Hum. Pathol., 1993, 24, 534; Yla-Herttuala, S. et al., Proc. Natl. Acad. Sci. USA, 1991, 88, 5252; 
and Nelken, N. A., J. Clin. Invest., 1991, 88, 1121), rheumatoid arthritis (see, for example, Koch, A. E. et al., J. Clin. 
Invest., 1992, 90, 772; Akahoshi, T. etal., Arthritis Rheum., 1993.36, 762; and Robinson, E. etal., Clin. Exp. Immunol., 

25 101 , 398), nephritis (see, for example, Noris, M. et al.. Lab. Invest., 1995, 73, 804; Wada, T. et al.. Kidney Int., 1996, 
49, 761 ; and Gesualdo, L. et al., Kidney Int., 1 997, 51 , 155), nephropathy (see, for example, Saitoh, A. et al., J. Clin. 
Lab. Anal., 1998, 12, 1; Yokoyama, H. et al., J. Leukoc. Biol., 1998, 63, 493), pulmonary fibrosis and pulmonary sar- 
coidosis (see, for example, Sugiyama, Y. et al.. Internal Medicine, 1997, 36, 856), asthma (see, for example, Karina, 
M. et al., J. Invest. Allergol. Clin. Immunol., 1997, 7, 254; Stephene, T. H., Am. J. Respir. CriL Care Med., 1997, 156, 

30 1 377; and Sousa, A. R. et al.. Am. J. Respir. Cell Mol. Biol., 1994, 10, 142), multiple sclerosis (see, for example, 
McManus, C. et al., J. Neuroimmunol., 1 998, 86, 20), psoriasis (see, for example, Gillitzer, R. et al., J. Invest. Dermatol., 
1993. 101, 127), inflammatory bowel disease (see, for example, Grimm, M. C. et al., J. Leukoc. Biol., 1996, 59, 804 
and Reinecker, H. C. et al., Gastroenterology, 1995, 106, 40), cardiomyopathy (see, for example, Seino, Y. et al., 
Cytokine, 1995, 7, 301), endometriosis (see, for example, Jolicoeur, C. et al.. Am. J. Pathol., 1998, 152, 125), intra- 

35 peritoneal adhesion (see, for example, Zeyneloglu, H. B. et al.. Human Reproduction, 1998, 13, 1194), congestive 
heart failure (see, for example, Aurust, P. et al.. Circulation, 1998, 97, 1136), chronic liver disease (see, for example, 
Marra, F. et al.. Am. J. Pathol., 1998, 152, 423), viral meningitis (see, for example, Lahrtz, F. et al., Eur. J. Immunol., 
1 997, 27, 2484), Kawasaki disease (see, for example, Wong, M. et al., J. Rheumatol., 1 997, 24, 1 1 79) and sepsis (see, 
for example, Salkowski, C. A. et al.. Infect. Immun., 1998, 66, 3569). 

40 [0010] The inhibitory effects or remedial effects of an anti-MCP-1 antibody have been reported in animal models 
such as rheumatoid arthritis (see, for example, Schimmer, R. C. et al., J. Immunol., 1 998, 1 60, 1 466; Schrier, D. J., J. 
Leukoc. Biol., 1998, 63, 359; and Ogata H. et al., J. Pathol., 1997, 182, 106), multiple sclerosis (see, for example, 
Karpus, W. J., J. Leukoc. Biol., 1997, 62., 681), nephritis (see, for example, Lloyd, C. M. et al., J. Exp. Med., 1997, 
185, 1371 and Wada T. etal., FASEB J., 1996, 10, 1418), asthma (see, for example, Gonzalo, J. -A. etal., J. Exp. Med., 

45 1998, 188, 157 and Lukacs, N. W., J. Immunol., 1997, 158, 4398), atherosclerosis (see, for example, Guzman, L. A. 
et al., Circulation, 1993, 88 (suppl.), 1-371), delayed type hypersensitivity (see, for example. Rand, M. L. et al.. Am. J. 
Pathol., 1996, 148, 855), pulmonary hypertension (see, for example, Kimura, H. etal.. Lab. Invest., 1998, 78, 571) and 
intraperitoneal adhesion (see, for example, Zeyneloglu, H. B. et al.. Am. J. Obstet. Gynecol., 1998, 179, 438). 
[001 1] Further, it has been reported that MCP-1 (9-76) which is a peptide antagonist of MCP-1 inhibits arthritis in the 

50 mouse model (see, for example, Gong, J.-H., J. Exp. Med., 1997, 186, 131) and that MCP-1 is essential to monocyte 
mobilization in vivo in studies on MCP-1 gene deficient mice (see, for example, Lu, B. et al., J. Exp. Med., 1998, 187, 
601 and Gu, L. et al., Moll. Cell, 1998, 2, 275). 

[0012] These data indicate that chemokines such as MIP-1a and MCP-1 accumulate monocytes, lymphocytes or 
the like in disease sites and activate the cells and thus strongly suggest that the chemokines are deeply associated 
55 with initiation, progression and maintenance of diseases wherein monocytes, lymphocytes and the like are assumed 
to be deeply associated with the progression of lesion, for example, atherosclerosis, rheumatoid arthritis, psoriasis, 
asthma, ulcerative colitis, nephritis (nephropathy), multiple sclerosis, pulmonary fibrosis, myocarditis, hepatitis, pan- 
creatitis, sarcoidosis, Crohn's disease, endometriosis, congestive heart failure, viral meningitis, cerebral infarction. 
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neuropathy, Kawasaki disease and sepsis (see, for example, Rovin, B. H. et al., Am. J. Kidney. Dis., 1998, 31, 1065; 
Lloyd, C. et al., Curr. Opin. Nephrol. Hypertens., 1998, 7, 281; Conti, P. et al.. Allergy and Asthma Proc, 1998, 19, 
121 ; Ransohoff, R. M. et al., Trends Neuroscience., 1998, 21, 154; and MacDermott, R. P. et a!., Inflammatory Bowel 
Diseases, 1998, 4, 54). A drug which inhibits actions of chemokines on target ceils, therefore, can be expected to be 

5 useful as remedies and/or prophylactics for the diseases. 

[0013] On the other hand, the cloning of genes encoding specific receptors for chemokines has been promoted, and 
it has become apparent that the receptors are G protein -coupled seven-transmembrane receptors present on various 
leukocytes. At least 5 CXC chemokine receptors (CXCR1 to CXCR5) and eight CC chemokine receptors (CCR1 to 
CCR8) have hitherto been specified. For example, IL-8 is a ligand of CXCR1 and CXCR2. MIP-1a is a ligand of CCR1 

10 and CCR5, and MCP-1 is a ligand of CCR2A and CCR2B (see, for example. Holmes, W. E. et a!.. Science, 1 991 , 253, 
1278-1280; Murphy, R M. et al., Science, 253, 1280-1283; Neote, K. et al., Cell, 1993, 72, 415-425; Charo, I. R et a!., 
Proc. Natl. Acad. Sci., USA, 1 994, 91 , 2752-2756; Yamagami, S. et al., Biochem. Biophys. Res. Commun., 1 994, 202, 
1156-1162; Combadier, C. et al., The Journal of Biological Chemistry, 1995, 270, 16491-16494; Power, C. A. et al., J. 
Biol. Chem., 1 995, 270, 1 9495-1 9500; Samson, M. et al., Biohemistry, 1 996, 35, 3362-3367; and Murphy, P. M. et al., 

15 Annual Review of Immunology, 1994, 12, 592-633). 

[0014] Further, it has been reported that the pulmonary inflammation and granuloma are suppressed in CCR1 gene 
deficient mice (see, for example, Gao, J.-L. et al., J. Exp. Med., 1997, 185, 1959 and Gerard, C. et al., J. Clin. Invest., 
1997, 100, 2022) and that accumulation of macrophages and formation of atherosclerotic lesions are decreased in 
CCR2 gene deficient mice (see, for example. Boring, L. et al.. Nature, 1998, 394, 894; Kuziel, W. A. et a!., Proc. Natl. 

20 Acad. Sci. USA, 1997, 94, 12053; Kurihara, T. etal., J. Exp. Med., 1997, 186, 1757; and Boring, L. etal., J. Clin. Invest., 

1997, 100, 2552). Therefore, compounds capable of inhibiting binding of chemokines such as MIP-1a and/or MCP-1 
to the receptors, i.e. chemokine receptor antagonists can be expected to be useful as a drug which inhibits the actions 
of the chemokines such as MIP-1 a and/or MCP-1 on target cells; however, the drug having the actions is not known. 
[0015] Cyclic amine derivatives such as various kinds of piperidines or piperazines have recently been reported to 

25 have chemokine receptor antagonistic activity (see, for example, W09724325; Hesselgesser, J. et al., J. Biol. Chem., 

1998, 273, 15687; Howard, O. M. Z. et al., J. Med. Chem., 1998, 41, 2184; W09744329; WO9802151 ; WO9804554; 
WO9825605; W09825617; WO9825604; W09831364; W09856771; W09909984; WO9904794; W09917773; 
W09937617; W09937619; W09737651 ; W09938514; WO200014086; WO200014089; EP903349; JP9-249566; 
JP9-25572; and JP1 1-71 1350). The compounds, however, are different from the compounds used in the present in- 

30 vention. 

[0016] WO 99/25686 discloses cyclic amine derivatives that inhibit the action of chemokines such as MIP-1 a and 
MCP-1 on target cells. 

[0017] WO 00/69815 discloses ureido-substituted cyclic amine derivatives that inhibit the action of chemokines such 
as MIP-1 a and MCP-1 on target cells. 
35 [0018] Burzynski etaL, (1987), Drugs Exptl. Clin. Res., Suppl. 1, 57-60 discloses N,N'-disubstituted L-isoglutamines 
as novel cancer chemotherapeutic agents. 

[0019] WO 98/50534 discloses cyclic amine derivatives that inhibit cysteine proteases, particularly cathepsin K, and 
are said to be useful in the treatment of diseases in which inhibition of bone loss is a factor. 

[0020] EP-A-021 7286 discloses phenylalanine derivatives that inhibit proteinases, for example the proteinase plas- 

40 min. 

[0021] WO 00/31 032 discloses pyrrolidine derivatives that are receptor CCR-3 antagonists. 
Disclosure of the Invention 

45 [0022] It is an object of the present invention to provide therapies for diseases wherein the binding of chemokines 
such as MIP-1 a and/or MCP-1 to receptors on target cells is one of the pathogenesis by using a small-molecular 
compound having an inhibitory activity against the binding of the chemokines such as MIP-1 a and/or MCP-1 to the 

receptors on the target cells. 

[0023] As a result of intensive studies, the present inventors have found that cyclic amine derivatives having an 
50 arylalkyi group, pharmaceutically acceptable C^-Cg alkyi- addition salts thereof or pharmaceutically acceptable acid- 
addition salts thereof have an inhibitory activity against the binding of chemokines such as MIP-1 a and/or MCP-1 to 
the target cells and that the compounds can be useful as remedies or prophylactics for diseases considered to be 
associated with the chemokines such as MIP-1 a and/or MCP-1 . The present invention has been accomplished on the 
basis of the findings. 

55 [0024] That is, the present invention provides the use of a compound according to formula (I), or a pharmaceutically 
acceptable acid addition salt thereof or pharmaceutically acceptable C-, -Cg alkyI addition salt thereof, in the manufacture 
of a medicament for the treatment of glomerulonephritis, interstitial nephritis or nephrotic syndrome. 
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/(CH2)kv O R" 
>-(CH2)j-N )— (CH2)n-N-C-{CH2)p |-(CH2)c,-G-R^ (I) 

wherein R'' is a phenyl group, a C3-C8 cycloalkyi group or an aromatic heterocyclic group having 1 to 3 oxygen atoms, 
sulfur atoms and/or nitrogen atoms as heteroatoms; the phenyl group or the aromatic heterocyclic group in the may 

10 be condensed with a benzene ring or an aromatic heterocyclic group having 1 to 3 oxygen atoms, sulfur atoms and/ 
or nitrogen atoms as heteroatoms to form a condensed ring; the phenyl group, the Cg-Cg cycloalkyi group, the aromatic 
heterocyclic group or the condensed ring in the above R^ may be substituted with an optional number of halogen atoms, 
hydroxy groups, cyano groups, nitro groups, carboxy groups, carbamoyl groups, C-i-Cg alkyi groups, Cg-Cg cycloalkyi 
groups, C2-C6 alkenyl groups, C^-Cg alkoxy groups, C^-Cg alkylthio groups, C3-C5 alkylene groups, C2-C4 alkylenoxy 

^5 groups, C-1-C3 alkylenedioxy groups, phenyl groups, phenoxy groups, phenylthio groups, benzyl groups, benzyloxy 
groups, benzoylamino groups, Cg-Cy alkanoyi groups, Cg-Cy alkoxycarbonyl groups, C2-C7 alkanoyloxy groups, Cg-Cy 
alkanoylamino groups, C2-C7 N-alkylcarbamoyI groups, C4-C9 N-cycloalkylcarbamoyI groups, C-i-Cg alkylsulfonyl 
groups, Cg-Cg (alkoxycarbonyl)methyl groups, N-phenylcarbamoyI groups, piperidinocarbonyl groups, morpholinocar- 
bonyl groups, 1 -pyrrolidinylcarbonyl groups, bivalent groups represented by the formula; -NH(C=0)0-, bivalent groups 

20 represented by the formula: -NH(C=S)0-, amino groups, mono(Ci-C6 alkyl)amino groups or di(C-|-C6 alkyl)amino 
groups; the substitutent groups of the phenyl group, the Cg-Cg cycloalkyi group, the aromatic heterocyclic group or the 
condensed ring may further be substituted with an optional number of halogen atoms, hydroxy groups, amino groups, 
trifluoromethyl groups, C^-Cg alkyI groups or C^-Cg alkoxy groups; 

R2 is a hydrogen atom, a C-i-Cg alkyI group, a C2-C7 alkoxycarbonyl group, hydroxy group or a phenyl group; 

25 the C^-Ce alkyI group or the phenyl group in the R^ may be substituted with an optional number of halogen atoms, 
hydoxy groups, C-|-Cg alkyI groups or C-i-Cg alkoxy groups, with the proviso that R^ is not hydroxy group when j is 0; 
j is an integer of 0 to 2; 
k is an integer of 0 to 2; 
m is an integer of 2 to 4; 

30 n is 0 or 1 ; 

is a hydrogen atom or a C^-Cg alkyI group (which may be substituted with one or two phenyl groups which 
may respectively be substituted with an optional number of the same or different halogen atoms, hydroxy groups, C-| -Cq 
alkyI groups or C^-Cq alkoxy groups); 

R4 and R^ are the same or different and are each a hydrogen atom, a hydroxy group, a phenyl group or a C-, -Cg 

35 alkyI group; the C-|-Cg alkyI group in the R^ and R^ may be substituted with an optional number of halogen atoms, 
hydroxy groups, cyano groups, nitro groups, carboxy groups, carbamoyl groups, mercapto groups, guanidino groups, 
Cg-Cg cycloalkyi groups, C^Cq alkoxy groups, C^-Ce alkylthio groups, phenyl groups (which may be substituted with 
an optional number of halogen atoms, hydroxy groups, C^-Cq alkyI groups, C^-Ce alkoxy groups or benzyloxy groups), 
phenoxy groups, benzyloxy groups, benzyloxycarbonyl groups, C2-C7 alkanoyi groups, C2-C7 alkoxycarbonyl groups, 

40 C2-C7 alkanoyloxy groups, C2-C7 alkanoylamino groups, C2-C7 N-alkylcarbamoyI groups, C-|-Cg alkylsulfonyl groups, 
amino groups, mono(C-|-C6 alkyl)amino groups, di(C^-C6 alkyl)amino groups or aromatic heterocyclic groups (having 
1 to 3 oxygen atoms, sulfur atoms and/or nitrogen atoms as heteroatoms) or condensed rings formed by condensation 
of the aromatic heterocyclic groups (having the 1 to 3 oxygen atoms, sulfur atoms and/or nitrogen atoms as the het- 
eroatoms) with benzene rings or both R"^ and R^ together may form a 3- to a 6-membered cyclic hydrocarbon; 

45 p is 0 or 1 ; 

q is 0 or 1 ; 

G is a group represented by -CO-, -SO2-, -C0-0-, -NR7-CO-, -CO-NR7-, -NH-CO-NH-, -NH-CS-NH-, -NR7-SO2-, 

-SO2-NR7-, -NH-CO-O- or -0-CO-NH-, 

wherein R^ is a hydrogen atom or a C^-Cg alkyI group or R'', together with R^, may form a C2-C5 alkylene group; 

50 r6 is a phenyl group, a Cg-Cg cycloalkyi group, a Cg-Cg cycloalkenyl group, a benzyl group or an aromatic het- 

erocyclic group having 1 to 3 oxygen atoms, sulfur atoms and/or nitrogen atoms as heteroatoms; the phenyl group, 
the benzyl group or the aromatic heterocyclic group in the R^ may be condensed with a benzene ring or an aromatic 
heterocyclic group having 1 to 3 oxygen atoms, sulfur atoms and/or nitrogen atoms as heteroatoms to form a condensed 
ring; the phenyl group, the Cg-Cg cycloalkyi group, the Cg-Cg cycloalkenyl group, the benzyl group, the aromatic het- 

55 erocyclic group or the condensed ring in the above R^ may further be substituted with an optional number of halogen 
atoms, hydoxy groups, mercapto groups, cyano groups, nitro groups, thiocyanato groups, carboxy groups, carbamoyl 
groups, trifluoromethyl groups, C-|-Cg alkyI groups, Cg-Cg cycloalkyi groups, C2-Cg alkenyl groups, C-|-Cg alkoxyl 
groups, Cg-Cg cycloalkyloxy groups, C^-Cg alkylthio groups, C^-Cg alkylenedioxy groups, phenyl groups, phenoxy 
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groups, phenylamino groups, benzyl groups, benzoyl groups, phenylsulfinyl groups, phenylsulfonyl groups, 3-pheny- 
lureido groups, C2-C7 alkanoyi groups, C2-C7 alkoxycarbonyl groups, C2-C7 alkanoyloxy groups, C2-C7 alkanoylamino 
groups, C2-C7 N-alkylcarbamoyI groups, C-|-Cg alkylsulfonyl groups, phenylcarbamoyi groups, N,N-di(Ci-C6 alkyl)sul- 
famoyl groups, amino groups, mono(C^-Cg alkyl)amino groups, di(Ci-CQ alkyl)amino groups, benzylamino groups, 

5 C2-C7 (alkoxycarbonyl)amino groups, C^-Cq (alkylsulfonyl)amino groups or bis(C-|-CQ alkylsulfonyl)amino groups; the 
substitutent groups of the phenyl group, the Cg-Cg cycloalkyi group, the Cg-Cg cycloalkenyl group, the benzyl group, 
the aromatic heterocyclic group or the condensed ring may further be substituted with an optional number of halogen 
atoms, cyano groups, hydroxy groups, amino groups, trifluoromethyl groups, C-i-Ce alkyi groups, C^-Cq alkoxyl groups, 
C^-Cg alkylthio groups, mono(C^-C6 alkyl)amino groups ordi(C^-C6 alkyl)amino groups. 

10 [0025] The compounds represented by the above formula (I) have an inhibitory activity against the binding of chem- 
okines such as MIP-1a and/or MCP-1 to target cells and an inhibitory activity against physiological actions of the 
chemokines such as MIP-1a and/or MCP-1 on the target cells. 

Brief Description of Drawings 

15 

[0026] 

Fig. 1 is a drawing illustrating effects of Compd. No. 1583 on arthritis when the compound is orally administered 
for 12 weeks. 

20 Fig. 2 is a drawing illustrating effects of the Compd. No. 1583 on synovial hyperplasia. 

Fig. 3 is a drawing illustrating effects of the Compd. No. 1583 on the chondrolysis of articular cartilages. 

Fig. 4 is a drawing illustrating effects of the Compd. No. 1583 on the osteolysis of subchondral bone. 

Fig. 5 is a drawing illustrating effects of Compd. No. 1245 on hindlimb footpads swelling when the compound is 

orally administered for 3 weeks. 
25 Fig. 6 is a drawing illustrating suppressive effects of the Compd. No. 1583 on proteinuria. 

Fig. 7 is a drawing illustrating suppressive effects of the Compd. No. 1245 on proteinuria. 

Fig. 8 is a drawing illustrating effects of the Compd. No. 1583 in animal models of chronic relapsing experimental 
allergic encephalomyelitis. 

Fig. 9 is a drawing illustrating effects of the Compd. No. 1245 in animal models of chronic relapsing experimental 
30 allergic encephalomyelitis. 

Best Mode for Carrying Out the Invention 

[0027] In the above formula (I), is a phenyl group, a C^-Cq cycloalkyi group or an aromatic heterocyclic group 
35 having 1 to 3 oxygen atoms, sulfur atoms and/or nitrogen atoms as heteroatoms; the phenyl group or the aromatic 
heterocyclic group in the above R'' may be condensed with a benzene ring or an aromatic heterocyclic group having 
1 to 3 oxygen atoms, sulfur atoms and/or nitrogen atoms as heteroatoms to form a condensed ring; the phenyl group, 
the C3-C3 cycloalkyi group, the aromatic heterocyclic group or the condensed ring in the above R'' may further be 
substituted with an optional number of halogen atoms, hydroxy groups, cyano groups, nitro groups, carboxy groups, 
40 carbamoyl groups, C^-Cg alkyI groups, Cg-Cg cycloalkyi groups, C2-Cg alkenyl groups, C^-Cg alkoxy groups, C-|-Cg 
alkylthio groups, C3-C5 alkylene groups, C2-C4 alkylenoxy groups, C^-Cg alkylenedioxy groups, phenyl groups, phe- 
noxy groups, phenylthio groups, benzyl groups, benzyloxy groups, benzoylamino groups, C2-C7 alkanoyi groups, C2-C7 
alkoxycarbonyl groups, C2-C7 alkanoyloxy groups, C2-C7 alkanoylamino groups, C2-C7 N-alkylcarbamoyI groups, 
C4-C9 N-cycloalkylcarbamoyI groups, C^-Cg alkylsulfonyl groups, Cg-Cg (alkoxycarbonyl)methyl groups, N-phenylcar- 
45 bamoyi groups, piperidinocarbonyl groups, morpholinocarbonyl groups, 1 -pyrrolidinyl carbonyl groups, bivalent groups 
represented by the formula -NH(C=0)0-, bivalent groups represented by the formula -NH(C=S)0-, amino groups, 
mono(C^-Cg alkyl)amino groups or di(C^-Cg alkyl)amino groups. 

[0028] The "Cg-Cg cycloalkyi group" in R"" means a cyclic alkyI group, and includes for example cyclopropyl group, 
cyclobutyl group, cyclopentyl group, cyclohexyl group, cycloheptyl group, cyclooctyl group and the like. The "Cg-Cs 

50 cycloalkyi group" is preferably cyclopropyl group, cyclopentyl group, cyclohexyl group or the like. 

[0029] The "aromatic heterocyclic group having 1 to 3 oxygen atoms, sulfur atoms and/or nitrogen atoms as heter- 
oatoms" in Ri means an aromatic heterocyclic group, and includes for example thienyl group, furyl group, pyrrolyl 
group, imidazolyl group, pyrazolyl group, oxazolyl group, isoxazolyl group, thiazolyl group, isothiazolyl group, pyridyl 
group, pyrimidinyl group, triazinyl group, triazolyl group, oxadiazolyl (furazanyl) group, thiadiazolyl group and the like. 

55 The "aromatic heterocyclic group having 1 to 3 oxygen atoms, sulfur atoms and/or nitrogen atoms as heteroatoms" is 
preferably thienyl group, furyl group, pyrrolyl group, isoxazolyl group, pyridyl group or the like. 
[0030] The "condensed ring" in R'' means a bicyclic aromatic heterocyclic group formed by condensing the phenyl 
group or the aromatic heterocyclic group with a benzene ring or the aromatic heterocyclic group having 1 to 3 oxygen 
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atoms, sulfur atoms and/or nitrogen atoms as heteroatoms in an optional position, and includes for example naphthyl 
group, indolyl group, benzofuranyl group, benzothienyl group, quinolyl group, benzimidazolyl group, benzoxazolyl 
group, benzotriazolyl group, benzoxadiazolyl (benzofurazanyl) group, benzothiadiazolyl group and the like. 
[0031] Among them, it is especially preferable for R"" to be a phenyl group, an Isoxazolyl group or an indolyl group. 
5 [0032] The "halogen atoms" as the substituents of the phenyl group, the Cg-Cg cycloalkyi group, the aromatic hete- 
rocyclic group or the condensed ring mean a fluorine atom, a chlorine atom, a bromine atom, an iodine atom and the 
like, and fluorine atom, chlorine atom or bromine atom is specifically preferable. 

[0033] The "Ci-Cg alkyi groups" as the substituents of R'' mean C^-Cq straight or branched alkyi groups, and include 
for example, methyl group, ethyl group, n-propyl group, n-butyl group, n-pentyl group, n-hexyl group, n-heptyl group, 
10 n-octyl group, isopropyl group, isobuty group, sec-butyl group, tert-butyl group, isopentyl group, neopentyl group, tert- 
pentyl group, isohexyl group, 2-methylpentyl group, 1-ethylbutyl group and the like. The "C^-Cg alkyi groups" are spe- 
cifically preferably methyl group, ethyl group, propyl group, isopropyl group or the like. 

[0034] The "Cg-Cg cycloalkyi groups" as the substituents of R"" are the same as defined in the "C^-Cq cycloalkyi 
group" in the above R"", and specifically preferably include for example the same groups. 
15 [0035] The "C2-Ce alkenyl groups" as the substituents of R"" mean C2-C6 straight or branched alkenyl groups, and 
include for example vinyl group, allyl group, 1-propenyl group, 2-butenyl group, 3-butenyl group, 2-methyl-1-propenyl 
group, 4-pentenyl group, 5-hexenyl group, 4-methyl-3-pentenyl group and the like. The "C2-Ce alkenyl groups" are 
specifically preferably vinyl group and 2-methyl-1 -propenyl group or the like. 

[0036] The "C^-Ce alkoxy groups" as the substituents of R"" mean groups composed of the above C^-Cq alkyi groups 
20 and oxy group, and methoxy group, ethoxy group or the like is specifically preferable. 

[0037] The "C^ -Cq alkylthio groups" as the substituents of R"" mean groups composed of the above C-| -Cq alkyi groups 
and thio group, and methylthio group, ethylthio group or the like is specifically preferable. 

[0038] The "C3-C5 alkylene groups" as the substituents of R^ mean C3-C5 bivalent alkylene groups, and include for 
example, trimethylene group, tetramethylene group, pentamethylene group, 1-methyltrimethylene group and the like. 

25 The "C3-C5 alkylene groups" are specifically preferably trimethylene group, tetramethylene group or the like. 

[0039] The "C2-C4 alkylenoxy groups" as the substituents of R"" mean groups composed of C2-C4 bivalent alkylene 
groups and oxy group and include, for example, ethylenoxy group (-CH2CH2O-), trimethylenoxy group 
(-CH2CH2CH2O-), tetramethylenoxy group (-CH2CH2CH2CH2O-), 1 ,1 -dimethylethylenoxygroup (-CH2C(CH3)20-) and 
the like. The "C2-C4 alkylenoxy groups" are specifically preferably ethyleneoxy group, trimethylenoxy group or the like. 

30 [0040] The"C-|-C3 alkylenedioxy groups" as the substituents of R"" meangroupscomposedofC-i-Cg bivalent alkylene 
groups and two oxy groups and include, for example, methylenedioxy group (-OCH2O-), ethylenedioxy group 
(-OCH2CH2O-), trimethylenedioxy (-OCH2CH2CH2O-) group and propylenedioxy (-OCH2CH(CH3)0-) group and the 
like. The "C1-C3 alkylenedioxy groups" are specifically preferably methylenedioxy group, ethylenedioxy group or the 
like. 

35 [0041] The "C2-C7 alkanoyi groups" as the substituents of R'' mean C2-C7 straight or branched alkanoyi groups, and 
include for example, acetyl group, propanoyi group, butanoyi group, pentanoyi group, hexanoyi group, heptanoyi group, 
isobutyryl group, 3-methylbutanoyl group, 2-methylbutanoyl group, pivaloyi group, 4-methylpentanoyl group, 
3,3-dimethylbutanoyl group, 5-methylhexanoyl group and the like, and acetyl group or the like is specifically preferable. 
[0042] The "C2-C7 alkoxycarbonyl groups" as the substituents of R"" mean groups composed of the above C-|-Cg 

40 alkoxy groups and carbonyl group, and methoxycarbonyl group, ethoxycarbonyl group or the like is specifically pref- 
erable. 

[0043] The "C2-C7 alkanoyloxy groups" as the substituents of R^ mean groups composed of the above C2-C7 alkanoyi 
groups and oxy group, and acetyloxy group or the like is specifically preferable. 

[0044] The "C2-C7 alkanoylamino groups" as the substituents of R"" mean groups composed of the above C2-C7 
45 alkanoyi groups and amino group, and acetylamino group or the like is specifically preferable. 

[0045] The "C2-C7 alkylcarbamoyi groups" as the substituents of R'' mean groups composed of the above C-j-Cg 
alkyi groups and carbamoyl group, and N-methylcarbamoyI group, N-ethylcarbamoyI group or the like Is specifically 

preferable. 

[0046] The "C4-C9 N-cycloalkylcarbamoyI groups" as the substituents of R"" mean the above C3-C8 cycloalkyi groups 
50 and carbamoyl group, and N-cyclopentylcarbamoyI group, N-cyclohexylcarbamoyI group or the like is preferable. 

[0047] The "C-|-Cg alkylsulfonyl groups" as the substituents of R^ mean groups composed of the above C-|-Cg alkyi 
groups and sulfonyl group, and methylsulfonyl group or the like is specifically preferable. 

[0048] The "C3-CQ (alkoxycarbonyl)methyl groups" as the substituents of R"" mean groups composed of the above 
C2-C7 alkoxycarbonyl groups and methyl group, and (methoxycarbonyl)methyl group, (ethoxycarbonyl)methyl group 
55 or the like is specifically preferable. 

[0049] The "mono(C-,-Cg alkyl)amino groups" as the substituents of R'' mean amino groups substituted with the 

above C-|-Cg alkyi groups, and methylamino group, ethylamino group or the like is specifically preferable. 

[0050] The "di(C^-Cg alkyl)amino groups" as the substituents of R"" mean amino groups substituted with the same 
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or different two C^-Cg alkyi groups described above, and dimetliylamino group, diethylamino group, N-etliyl-N-meth- 
ylamino group or the like is specifically preferable. 

[0051] Among those described above, examples of the substituents of the phenyl group, the C3-C8 cycloalkyi group, 
the aromatic heterocyclic group or the condensed ring in R"" are specifically preferably halogen atoms, hydroxy groups, 
C^-Cg alkyI groups, C2-C5 alkenyl groups, C^-Cg alkoxy groups, C^-Cg alkylthio groups, C2-C4 alkylenoxy groups, 
methylenedioxy groups, N-phenylcarbamoyI groups, amino groups, mono(C^-CQ alkyl)amino groups and di(C-|-Cg 
alkyl)amino groups. 

[0052] IVIoreover, the substituents of the phenyl group, the C3-C8 cycloalkyi group, the aromatic heterocyclic group 
or the condensed ring in R"" may further be substituted with an optional number of halogen atoms, hydroxy groups, 
amino groups, trifluoromethyl groups, C^-Cg alkyI groups or C^-Cg alkoxy groups. The halogen atoms, C^-Cg alkyI 
groups and C-|-Cg alkoxy groups are the same as defined for the substituents of the phenyl group, the Cg-Cg cycloalkyi 
group, the aromatic heterocyclic group or the condensed ring in R^ and the same groups are specifically preferable. 
[0053] In the above formula (I), R^ is a hydrogen atom, a C-| -Cg alkyI group, a C2-C7 alkoxycarbonyl group, a hydroxy 
group or a phenyl group; and the C-|-Cg alkyI group or phenyl group in may be substituted with an optional number 
of halogen atoms, hydroxy groups, C-i-Cg alkyI groups or C^-Cg alkoxy groups, with the proviso that R^ is not a hydroxy 
group when j is 0. 

[0054] The C-, -Cg alkyI group and C2-C7 alkoxycarbonyl group in R2 are each the same as defined for the substituents 

of the phenyl group, the Cg-Cg cycloalkyi group, the aromatic heterocyclic group or the condensed ring in R"", and the 
same examples are specifically preferable. 

[0055] The halogen atoms, C-| -Cg alkyI groups and C-| -Cg alkoxy groups as the substituents of the C^ -Cg alkyI group 
or the phenyl group in R^ are the same as defined for the substituents of the phenyl group, the C3-C8 cycloalkyi group, 
the aromatic heterocyclic group or the condensed ring in the above R'', and the same examples are specifically pref- 
erable. 

[0056] Among them, it is especially preferable for R^ to be a hydrogen atom. 

[0057] In the above formula (I), j is an integer of 0 to 2, and it is especially preferable for j to be 0. 

[0058] In the above formula (I), k is an integer of 0 to 2; m is an Integer of 2 to 4. Among them, it is especially 

preferable for the compounds to be 2-substituted pyrrolidines wherein k is 0 and m is 3; 3-substituted pyrrolidines when 
k is 1 and m is 2; 3-substituted piperidines wherein k is 1 and m is 3; 4-substituted piperidines wherein k is 2 and m is 
2; or 3-substituted hexahydroazepines wherein k is 1 and m is 4. 
[0059] In the above formula (I), n is 0 or 1 . 

[0060] In particular, 3-amidopyrrolidines wherein k is 1 ; m is 2 and n is 0 and 4-(amidomethyl)piperidines wherein k 
is 2; m is 2 and n is 1 are especially preferable. 

[0061] In the above formula (I), R^ is a hydrogen atom or a C^-Cg alkyI group which may be substituted with (one or 
two phenyl groups which may respectively be substituted with an optional number of the same or different halogen 

atoms, hydroxy groups, C-|-Cg alkyI groups or C-|-Cg alkoxy groups). 

[0062] The C^-Cg alkyI group in R^ is the same as defined for the substituent group of the phenyl group, the Cg-Cg 
cycloalkyi group, the aromatic heterocyclic group or the condensed ring in the above R"" , and methyl group, ethyl group 
or propyl group is specifically preferable. 

[0063] The halogen atoms, C-i-Cg alkyI groups and C^-Cg alkoxy groups as the substituents of the phenyl groups as 
the substituents of the C-i-Cg alkyI group in R3 are each the same as defined for substituents of the phenyl group, the 
C3-C8 cycloalkyi group, the aromatic heterocyclic group or the condensed ring in the above R'' , and the same examples 
are specifically preferable. 

[0064] Among them, it Is especially preferable for R^ to be a hydrogen atom. 

[0065] In the above formula (I), R"^ and R^ are each the same or different and are each a hydrogen atom, a hydroxy 
group, a phenyl group or a C-|-Cg alkyI group; and the C^-Cg alkyI group in R^ and R^ may be substituted with an 
optional number of halogen atoms, hydroxy groups, cyano groups, nitro groups, carboxy groups, carbamoyl groups, 
mercapto groups, guanldino groups, Cg-Cg cycloalkyi groups, C^-Cg alkoxy groups, C^-Cg alkylthio groups, (phenyl 
groups which may be substituted with an optional number of halogen atoms, hydroxy groups, C-, -Cg alkyI groups, C^ -Cg 
alkoxy groups or benzyloxy groups), phenoxy groups, benzyloxy groups, benzyloxycarbonyl groups, C2-C7 alkanoyi 
groups, C2-C7 alkoxycarbonyl groups, C2-C7 alkanoyloxy groups, C2-C7 alkanoylamino groups, C2-C7 N-alkylcar- 
bamoyl groups, C^-Cg alkylsulfonyl groups, amino groups, mono(C-|-C6 alkyl)amino groups, di(Ci-Cg alkyl)amino 
groups or (aromatic heterocyclic groups having 1 to 3 oxygen atoms, sulfur atoms and/or nitrogen atoms as heteroatoms 
or condensed rings formed by condensation thereof with benzene rings) or both R^ and R^ together may form a 3- to 
a 6-membered cyclic hydrocarbon. 

[0066] The C^-Cg alkyi group in R^ and R^ is the same as defined for the substituents of the phenyl group, the C3-C8 
cycloalkyi group, the aromatic heterocyclic group or the condensed ring in the above R'', and the same examples are 
specifically preferable. 

[0067] The halogen atoms, C^-Cg alkoxy groups, C^-Cg alkylthio groups, C2-C7 alkanoyi groups, C2-C7 alkoxycar- 
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bonyl groups, C2-C7 alkanoyloxy groups, C2-C7 alkanoylamino groups, C2-C7 N-alkylcarbamoyI groups, C-|-Cg alkyl- 
sulfonyl groups, mono(C-|-Ce alkyl)amino groups and di(C-|-C6 alkyl)amino groups as the substituents of the C^-Cg 
alkyi group in R4 and are the same as defined for the substituents of the phenyl group, the C3-C8 cycloalkyi group, 
the aromatic heterocyclic group or the condensed ring in the above R"", and the same examples are specifically pref- 
erable. 

[0068] The Cg-Cg cycloalkyi groups and the aromatic heterocyclic groups having 1 to 3 oxygen atoms, sulfur atoms 
and/or nitrogen atoms as heteroatoms as the substituents of the C^-Ce aikyi group in R"^ and R^ are the same as 
defined for the above R'', and the same examples are preferable. 

[0069] The halogen atoms, C^-Cg alkyI groups and C-i-Cg alkoxy groups as the substituents of the phenyl groups as 
the substituents of the -Cg alkyI group in R4 and R^ are the same as defined for the substituents of the phenyl group, 
the Cg-Cg cycloalkyi group, the aromatic heterocyclic group or the condensed ring in the above R"", and the same 
examples are specifically preferable. 

[0070] The "3- to 6-membered cyclic hydrocarbon" composed of R"^, R^ and the adjacent carbon atoms are specif- 
ically preferably cyclopropane, cyclobutane, cyclopentane, cyclohexane or the like. 
[0071] Among them, the hydrogen atom and C^-Cg alkyI group are especially preferable for R^ and R^. 
[0072] In the above formula (I), p is 0 or 1 ; and q is 0 or 1 . Both p and q are especially preferably 0. 
[0073] In the above formula (I), G is a group represented by -CO-, -SOg-, -C0-0-, -NR^-CO-, -CO-NR^-, -NH-CO-NH-, 
-NH-CS-NH-, -NR7-SO2-, -SO2-NR7-, -NH-CO-O- or -0-CO-NH-, 

wherein R^ is a hydrogen atom or a C-i-Cg alky group or R'', together with R^, may form a C2-C5 alkylene group, 
wherein, -CO- is a carbonyl group, -SO2- is a sulfonyl group and -CS- is a thiocarbonyl group. G is especially preferably 
the group represented by -NR^-CO- or -NH-CO-NH-. 

[0074] The C-|-Cgalkyl group in R^ is the same asdefinedforthesubstituentsof the phenyl group, the Cg-Cg cycloalkyi 
group, the aromatic heterocyclic group or the condensed ring in the above R"" , and the same examples are specifically 
preferable. 

[0075] The "C2-C5 alkylene group" composed of R^ and R^ means a C2-C5 straight or branched alkylene group, for 
example, methylene group, ethylene group, propylene group, trimethylene group, tetramethylene group, 1-methyltri- 
methylene group, pentamethylene group and the like, and ethylene group, trimethylene group, tetramethylene group 
or the like is specifically preferable. 

[0076] Among them, it is especially preferable for R'' to be a hydrogen atom. 

[0077] In the above formula (I), R^ is a phenyl group, a Cg-Cg cycloalkyi group, a Cg-Cg cycloalkenyl group, a benzyl 
group or an aromatic heterocyclic group having 1 to 3 oxygen atoms, sulfur atoms and/or nitrogen atoms as heter- 
oatoms; and the phenyl group, the benzyl group or the aromatic heterocyclic group in the above R^ may be condensed 
with a benzene ring or the aromatic heterocyclic group having 1 to 3 oxygen atoms, sulfur atoms and/or nitrogen atoms 
as heteroatoms to form a condensed ring; and the phenyl group, the Cg-Cg cycloalkyi group, the Cg-Cg cycloalkenyl 
group, the benzyl group, the aromatic heterocyclic group or the condensed ring in the above R^ may be substituted 
with an optional number of halogen atoms, hydroxy groups, mercapto groups, cyano groups, nitro groups, thiocyanato 
groups, carboxy groups, carbamoyl groups, trifluoromethyl groups, C^-Cg alkyi groups, Cg-Cg cycloalkyi groups, C2-C6 
alkenyl groups, C^ -Cg alkoxyl groups, Cg-Cg cycloalkyloxy groups, C^ -Cq alkylthio groups, C^ -Cg alkylenedioxy groups, 
phenyl groups, phenoxy groups, phenylamino groups, benzyl groups, benzoyl groups, phenylsulfinyl groups, phenyl- 
sulfonyl groups, 3-phenylureido groups, C2-C7 alkanoyi groups, C2-C7 alkoxycarbonyl groups, C2-C7 alkanoyloxy 
groups, C2-C7 alkanoylamino groups, C2-C7 N-alkylcarbamoyI groups, C-|-Cg alkylsulfonyi groups, phenylcarbamoyi 
groups, N,N-di(C-|-Ce alkyi)suifamoyl groups, amino groups, mono(C-|-C6 alkyl)amino groups, di(C^-Cg alkyl)amino 
groups, benzylamino groups, C2-C7 (alkoxycarbonyl)amino groups, C-|-Cg (alkylsulfonyl)amino groups or bis(C-|-Cg 
alkylsulfonyl)amino groups. 

[0078] The Cg-Cg cycloalkyi groups, aromatic heterocyclic groups having oxygen atoms, sulfur atoms and/or nitrogen 
atoms as heteroatoms, or condensed rings in R^ are the same as defined for the above R"", and the same examples 
are specifically preferable. 

[0079] The "Cg-Cg cycloalkenyl groups" in R^ mean cycloalkenyl groups, for example, cyclobutenyl group, cyclopen- 
tenyl group, cyclohexenyl group, cycloheptenyl group and cyclooctenyl group, and 1 -cyclopentenyl group, 1-cyclohex- 
enyl group or the like is specifically preferable. 

[0080] Among them, it is especially preferable for R^ to be a phenyl group, a furyl group and a theinyl group. 

[0081] The halogen atoms, C-|-Cg alkyI groups, C^-Cg alkenyl groups, C^-Cg alkoxy groups, C-|-Cg alkylthio groups, 
C^-Cg alkylenedioxy groups, C2-C7 alkanoyi groups, C2-C7 alkoxycarbonyl groups, C2-C7 alkanoyloxy groups, C2-C7 
alkanoylamino groups, C2-C7 N-aikylcarbamoyI groups, C^-Cg alkylsulfonyi groups, mono(Ci-Cg alkyl)amino groups 
and di(Ci-Cg alkyl)amino groups as the substituents of the phenyl group, the Cg-Cg cycloalkyi group, the Cg- Cg cy- 
cloalkenyl group, the benzyl group, the aromatic heterocyclic group or the condensed ring in R^ are the same as defined 
for the substituents of the phenyl group, the Cg-Cg cycloalkyi group, the aromatic heterocyclic group or the condensed 
ring in the above R"", and the same examples are specifically preferable. 



9 



EP 1 179 341 B1 



[0082] The Cg-Cg cycloalkyi groups as the substituents of are the same as defined for the C3-C8 cycloalkyi groups 
in the above and the same examples are specifically preferable. 

[0083] The "C3-C8 cycloalkyloxy groups" as the substituents of R^ mean groups composed of the above C3-C8 cy- 
cloalkyi groups and oxy groups, and cyclopropyloxy group, cyclopentyloxy group, cyclohexyloxy group or the like Is 
5 specifically preferable. 

[0084] The "N,N-di(C^-Cg alkyl)sulfamoyl groups" as the substituents of R^ mean sulfamoyi groups substituted with 
the same or different two C^-Ce alkyi groups described above, and N,N-dimethylsulfamoyl group, N,N-diethylsulfamoyl 
group, N-ethyl-N-methylsulfamoyI group or the like is specifically preferable. 

[0085] The "C2-C7 (alkoxycarbonyl)amino groups" as the substituents of R^ mean groups composed of the above 

10 C2-C7 alkoxycarbonyl groups and amino groups, and (methoxycarbonyl)amino group, (ethoxycarbonyl)amino group 
or the like is specifically preferable. 

[0086] The "C^ -Cg (alkylsulfonyl)amino groups" as the substituents of R^ mean groups composed of the above -Cg 
alkylsulfonyl groups and amino groups, and (methylsulfonyl)amino group or the like is specifically preferable. 
[0087] The "bis(C-|-C6 alkylsulfonyl)amino groups" as the substituents of R^ mean amino groups substituted with the 
^5 same or different two C^-Cg alkylsulfonyl groups described above, and bis(methylsulfonyl)amino group or the like is 
specifically preferable. 

[0088] Among them, halogen atoms, mercapto groups, nitro groups, thiocyanate groups, trifluoromethyl groups, 
C-|-Cg alkyI groups, C-|-Cg alkoxy groups, phenyl groups, phenylsulfonyl groups, C2-C7 alkanoylamino groups, amino 
groups and the like are especially preferable for the substituents of the phenyl groups, the Cg-Cg cycloalkyi group, the 

20 C^-Cq cycloalkenyl group, the benzyl group, the aromatic heterocyclic group or the condensed group in R®. 

[0089] The substituents of the phenyl group, the Cg-Cg cycloalkyi group, the C^-Cq cycloalkenyl group, the benzyl 
group, the aromatic heterocyclic group or the condensed ring in such R^ may further be substitiuted with an optional 
number of halogen atoms, cyano groups, hydroxy groups, amino groups, trifluormethyl groups, C-|-Cg alkyI groups, 
C-i-Cg alkoxy groups, C^-Cg alkylthio groups, mono(Ci-Cg alkyl)amino groups or di(Ci-Cg alkyl)amino groups. 

25 [0090] The halogen atoms, C-|-Cg alkyI groups, C-|-Cg alkoxy groups, C-|-Cg alkylthio groups, mono(Ci-Cg alkyI) 
amino groups and di(C-,-C6 alkyl)amino groups as the substituents of the phenyl group, the Cg-Cg cycloalkyi group, 
the Cg-Cg cycloalkenyl group, the benzyl group, the aromatic heterocyclic group or the condensed ring are the same 
as defined for the substituents of the phenyl group, the Cg-Cg cycloalkyi group, the aromatic heterocyclic aromatic 
group or the condensed ring in the above R"", and the same examples are specifically preferable. 

30 [0091] The remedially effective amount of the compounds represented by the above formula (I), pharmaceutically 
acceptable acid addition salts thereof or pharmaceutically acceptable C-i-Cg alkyl-addition salts thereof together with 
a pharmaceutically acceptable carrier and/or a diluent can be prepared as a pharmaceutical composition and thus can 
be converted into medicines of the present invention capable of inhibiting the binding of chemokines to receptors on 
target cells, medicines having inhibitory actions on the binding of chemokines onto target cells or further remedies or 

35 prophylactics for diseases considered to be associated with chemokines or chemokine receptors. Namely, the cyclic 
amine derivatives represented by the above formula (I), pharmaceutically acceptable acid addition salts thereof or 
pharmaceutically acceptable C^-Cg alkyI addition salts thereof can be administered orally or parenterally such as in- 
travenously, subcutaneously, intramuscularly, percutaneously or intrarectally. 

[0092] For example, a tablet, a pill, a granule, a powder, a solution, a suspension or a capsule can be cited as the 
40 dosage form of the oral administration. 

[0093] The tablet can be formed by using an vehicle, for example, lactose, starch or crystalline cellulose; a binder, 

for example, carboxymethylcellulose, methylcellulose or polyvinylpyrrolidone; or a disintegrator, for example, sodium 

alginate, sodium bicarbonate or sodium lauryl sulfate or the like according to a conventional method. 

[0094] The pill, powder and granule can similarly be formed with using the above vehicle or the like according to a 
45 conventional method. The solution and suspension are produced with using glycerin esters, for example, tricaprylin or 

triacetin or alcohols, for example, ethanol according to a conventional method. The capsule is produced with filling a 

granule, powder or solution in a capsule such as gelatin. 

[0095] A parenteral injection such as the form of an aqueous or a nonaqueous solution formulation is cited as the 
dosage form of subcutaneous, intramuscular or intravenous administration. For example, a isotonic sodium chloride 
50 solution is used as the aqueous solution. For example, propylene glycol, polyethylene glycol, olive oil or ethyl oleate 
is used for the nonaqueous solution. An antiseptic, a stabilizer or the like, if necessary, is added thereto. The parenteral 
injection is sterilized by suitably carrying out treatment such as filtration through a bacterial filter or combination of a 
disinfectant. 

[0096] For example, an ointment or a cream is cited as the dosage form of percutaneous administration. The ointment 
55 Is prepared by using oils and fats such as castor oil or olive oil or vaseline, and the cream is formed by using a fatty 
oil or an emulsifying agent such as diethylene glycol or sorbitan mono-fatty acid ester according to a conventional 
method. 

[0097] A usual suppository such as a gelatin soft capsule is used for intrarectal administration. 
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[0098] The dose of the cyclic amine derivatives, pharmaceutically acceptable acid addition salts thereof or pharma- 
ceutically acceptable C^-Cq alkyi addition salts thereof used in the present invention varies with the types of diseases, 
routs of administration, age and sex of patients and severity of diseases and the like, but is usually 1 to 500 mg/day 
for an adult. 

[0099] Examples of the cyclic amine derivatives represented by the above formula (I) preferably include compounds 

having respective substituents shown in the following Tables 1.1 to 1.206 

[0100] In Tables 1.1 to 1.206, "Table" means "Table", and "Compd. No." means "compound number". "Chirality" 
means the "absolute configuration", i.e. the absolute configuration of asymmetric carbon on the ring of the cyclic amine. 
"R" means that the asymmetric carbon atom on the ring of the cyclic amine has the absolute configuration of R, and 
"S" means that the asymmetric carbon atom has the absolute configuration of S. "-" means that the compound is a 
racemate or the compound has no asymmetric carbon atom on the cyclic amines. 
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Table 1.1 



(CH2fei-(CH2)p-G-RS 



1 a-\_J-cHi- 1 2 0 - H -^"2-!t^~0 

ch 

2 C^OCH,- 1 2 0 - H _cH,-N-?-<^ 

o 

3 Ct-\_/-CH,- 1 2 0 - H _cH2-NJ-C-^ 



5 Ch-^^^CH2- 1 2 0 S H -CHg-r>>-c-^^3 



CF3 



Br 



7 Cf-^CH,- 120s H _cH,-^.a-H^ 



8 Ch-{D>-CHr 120s H ^CH,-N^C-/^ 

9 Ch-Q-CHr 12 0 S H .CH,-N.?-^^C1 
10 Ch-OCH,- .1 2 0 5 H _cH,-j^c-^ 

n CM(_>-CHr 120s H -CH,-N^C-M-OCH, 
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Table 1.2 



^"nT"*" R^^^^2)r k m n chirafity " R' -(CH2)5^^(CH2)5-G-R6 



13 



21 



Q OCH- 



12 ci-H^3"*^"2- 1 2 0 S H 



ckOch3- 1 2 0 S h ^cH,«^^?-^1> 



OCHa 



14 Cr\>CH,- 1 2 0 S H _CH,-K^£-^ 



15 CI-Q^CH,- 1 2 0 S H ' -CH^-iS^C-/^ 



o 



16 Cl-\_/-CHr 1 2 0 S H -cHj-N-C^^OCH, 



O CI 



17 Cf-^Q^CMj- 1 2 0 S H -CHi-N-c^rt 



CI 

18 Ch^^CHj- 12 0 S H _cH,-^^c-f^ 



H ^=/ 



19 CHhQ-ch,- 1 2 0 S h _ch,-n-?-^Zo 

H ^^^^^^^^^ 

F *• CF 

20 c»-^CH,- 1 2 0 S H -CH,.r|?l^ ' 



Ch-Q^CHr 1 2 0 S H -CH^-jsJ-C-^-CF, 



22 Ch^QKCHj- 1 2 0 S H '^"^'"[1^'"^^ 



F 
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Table 1.3 



Compd. ^ 
No. r2 




^2^" k m n chirality R' "(CHj); 



R 



10 



23 



cj-hQ^chj- 1 2 



0 S 



H 



t5 




24 Cl-\ >-CH2- 12 0 S 



25 



0 S 



H 



H 



OCF- 



9 ^^^^ 



20 



26 ChH^^^CHj- 1 2 



0 S 



H 



25 




27 Ch-\ >-CH2- 12 0 S 



H 



NO- 



30 




28 CI— J-OHi" 12 0 S 



H 



35 



29 



Cf-H^]^ CHj- 1 2 



0 R 




30 ci-\ >-CH2- 



12 0 R 



40 



31 



^^""^(I^ CH2- 1 2 



0 R 



H 



H 



-CH,-N-?-0 



CF- 



CF- 



-CH 



6 ■ 

-ch,-k.chQ 



45 




H 



O / 



50 



33 




CH,- 12 0 R 



H 



O P 

-CHj-N-ChQ-CI 



55 
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Table 1.4 



■ „ i\ 



34 C-^CH,- 1 2 0 R H _CH,-NK?-M 



3S 



41 



43 




35 Ct-4 /-CHi- 1 2 0 R H 



" H W 



pCHj 



-CH^-fsj-CHQ^OCHa 



c^-^QHCH^- 1 2 0 R H "^^^"h^"^^^ 



OCM 



37 C.-V>CH,- 1 2 0 R H _cH,-^^c^ 



OCH3 
CF3 



* H W 



38 C-O-CH,- 12 0 R H .cH,-^i^"\ 



39 ci-^^CHr 1 2 0 R H _cH,-N-?-^-ci 



40 Ch-Q^CHj- 1 2 0 R H -CH^-N-C-Q-OCH; 



_ o ^' 

CI-(3-CH2- 1 2 0 R H -CHj-N-C-/) 



CI 



42 Ch^CH,- 1 2 0 R H _cH3-^^£-^^ 



C-Q-CH,- 1 2 0 R H ._CH,- 1^1-^0 



o 

44 Ch-{3"^"*' 1 2 0 R H -CHz-N-C-O-CFj 
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Table 1.5 




CI 
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Table 1.6 



Compd. RS-(CH2)r 



k m n chirality 



-d6 



(CH2)p-K(CH2)5-G-R 




56 12 0 R 



57 /-CH2- 12 0 R 



H 



H 



H3C 



o 

n 



H3C 



58 



Ct-^^CHj- 1 2 



0 R 



H 



-CHj 



CI 




59 CJ-\ >-CH2- 12 0 R 



H 




60 c^--4 /"C^^a- 12 0 R 



H 




61 



ChnQ)- CH2- 1 2 



0 R 



H 




CF- 



H N== 




62 ci-\ /~CH2- 12 0 R . 



H 



CH- 



63 



O^-^^ CHg- 1 2 



0 R 



H 



- CHg- f>|- C--<^^ CHgC H3 



64 Cl-4 /^CHa- 12 0 R 



H 



CN 



65 




CHo- 12 0 R 



H 



o 

H 




66 c 



CHj- 12 0 R 



H 
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Table 1.7 



p2>-(CH2)r k m n chirality -(CH2)^(CH2)^G-rs 




68 Ch-\ /-CH2- 1 2 0 R H 



73 




76 Ch^ }"^^2' 1 2 0 R H 




67 Ci-^Q-CHa- 1 2 0 R H ^qh^^^c-'^^ 

F 



o / 

-CHg-N-C-Q-F 



69 CHH^^CHa- 1 2 0 R H -CH2-n-C-h^»-F 

F 

70 Ci-^^CHj- 1 2 0 R H ■"^"^"h'^'^W* 

F 

O 

71 Ch-Q-CHj- 1 2 0 R H -CHj-N-C-^^OCHa 



H3CO 
O 



72 Ct-([^CHa- 12 0 R H -cHj-N-C-Q-OCF, 



o 



Ci-(3"CH2- 1 2 0 R H 

F3C0 



74 Cl-^^CH2- 1 2 0 R H _cH2-N-C-Q-COjCH3 

H ^^^^^^^^ 

75 cmQhch^- 1 2 0 R H -ch2-n-c-^^f 



F3C 

F 

FaC 

O W 

77 C^-H^ J^CHj- 1 2 0 R H 

F 



55 
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Table 1.8 



^^^7*P^- "2>-(CH2)r k m n chirality ' 



No. r2^^ K m n cnirahty -~{CH2)pi-(CH2)5-G-R^ 




78 CI— \ /-CH,- 1 2 0 R H 




79 CHHL>-CH2- 1 2 0 R H 




81 CJ— ^ /-CH2- 1 2 0 R H 



84 



87 





P3C 




B2 . ck^Qkch^- 12 0 - - -CH3 ^CHe-M-c-^''^^ 



NO2 

H \==/ 



83 c^H^CH,- 1 2 0 R H .cH,-J:-rS 



Cy-{^CHr 1 2 0 R H _cHj-N-C-Q-NO, 



o 



85 c»-^^CHa- 1 2 0 - H .(ch^i^-m-C-^ 



86 c^-<7>-CH^- 1 2 0 - h -,ch,u- ish ^-fl 



(CH2)2- N- C~^^^^J- NOz 



Cl-H^_y-CH2- 1 2 0 S H .-(CH2)2-r>hC-<^3 



H ^=<; 



CF3 



o 

88 ct-^y~C»2- 120s H -(CHj)a-N{-C-^ 
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5 



10 



15 



20 
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30 



35 



45 



50 



55 



Table 1.9 



R ^ 

^^No."^' R^^^^^^^^f" k m n chirality ' P? -(CH2)p-fj(CH2)q-G-R^ 

R 



89 




91 c>— 4/-CH2- 1 2 0 S H 




97 



H 



O 



Ch-^CHr 1 2 0 S H _(CH,)3-^.c-M 



H \z=s/ 



90 C^-Q^CH,- 1 2 0 S H 7(CH2)^-N-?-^ 



o 

-(CH2)2-(;J-C-^^ CI 



92 c.-<^CH2- 1 2 0 S H -(CH2)3-{^a-^ 

OCH3 

OCH3 



93 C^-^CH,- 120s H -(CH2)2-{|CH^ 



94 Ch-{_y-CH2- 120s H ~<^"z>2"K'^"C3 

OCH, 

95 a-Q-CH2- 120s H .(cH2)2-h^-C-M 



Cl~^^^CHj- 120s H -{CH2)2"N-C--Q>^a 



98 Ci-\jHCH2- 120s H "(CHjh-r^C-^Q-OCH, 



O CI 



99 Ci-H^^CHj- 120s H "{CH2)2- CH^) 



CI 
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Table 1.1D 







100 c-OcH,- 1 2 0 S H ,CH,),-^°Y~1 




101 /-CHj- 1 2 0 S H 




102 Ch-\ /"CHj- 1 2 0 S H 




106 a-\ /-CH2- 1 2 0 S H 




107 >-CHj- 1 2 0 S H 



108 c^-C>-OHj- 12 0 S" H 



ri > Ml ■ I 



103 CJ-H^HCHj- 1 2 0 S H "(CH2)j-r>}-C-^^CF5 

F 

O 

104 Ci-^-CH^- 1 2 0 S H -(CH2)^-j^C-^ 

P 

^^^^ c ^^'^^ 

105 c»"^^^^CHp- 1 2 0 S H ,jcH2)j-j|^c-^^ 



-(CH 



0,N 



NO- 



109 c^H^CH,- 1 2 0 S H .,cH,,,-^^c-0 

110 Ch-Qn-CH,- 1 2 0 S H -(CH,,,-N-?-fA-NC 
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Table 1.1 1 



R5 



111 cr-^^^CHr 1 2 0 R H -(CHah-N-c-H^ 



CF3 

o 



112 C\-^^CH2' 1 2 0 R H -(CH2)2-J>j-C-^Q> 



H >=/ 



113 c^OcH,- 1 2 0 R H -,CH3h-^^?-<^\ 



Br 



H N=/ 



o c 



115 Ch-^CH,- 1 2 0. R H -(CH,),-N-C-^ 



CI 



116 1 2 0 R H ^ _.CH,),-^^?-Y^°''''' 



ri \=/ 



y==\ O 
117 Ch-^CHr 1 2 0 R H .(CH,),^j^c-^ 



OCH3 

OCH' 



118 C^hQhcHj- 1 2 0 R h -(CHajz-^J-C-^^^ 



OCK 
CF. 



119 ChOcH,- 1 2 0 R H -(CH,),-^j.?-^ ' 



120 C^^CH,- 1 2 0 R H _,cH,),-N^C-{3 



121 Cf-^_/-CHr 1 2 0 R H -(CHj)2-NHC-Q-C. 
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Table 1.1 2 



^""nq"^' R^^^^^^^lr k m n chirality -(CH2)^{CH2)5-G-Re 
' 

122 Ch-^rVcH,- 1 2 0 R H wCH.u~^^?-/^ 



123 Ci-(3"'="2~ 1 2 0 R H -(CHj)2-N-c-^3 



CI 



124 C-OcH,- 1 2 0 R H . -(CH,,,-^^?-M 



CI 

CN 



125 crnOcH,- 1 2 0 R h .(CH,),-f^?-^0 

126 Ch-^CH.- 12 0 . R .H -iCH.u-N-tyS'^' 



127 c»-<(^CH2- 1 2 0 R H -(CH2)2-N-C-^^ 



CF- 



128 C\-^^CH2' 1 2 0 R H -(CH2)2-N-c-^^> 

F 

129 Cl-H^_^CH5- 1 2 0 R H -(CH2)2- NJ. C^Q> 

- F 

130 C»-^CH,- 1 2 0 R H -(CH,),-NHCH^ 

CF 

131 C^-0-CH,- 1 2 0 R H -(CH,),-^.?-^p 

132 Cr-{^CHj- 12 0 R ' H "(CHzh- j|- c-^ 

O2N 
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Table 1,13 



Compd. RV(CH,)- 
No. ' 



k m n chirality r- 




133 ci-\ /-CHa- 12 0 R 



H 



(CH2)^(CH2)^G"Re 




134 ci-\ /-CHs- 12 0 R 



H 



-(CH2)2-N- C-^^ NO2 



135 C»-<(]^CH2- 1 2 0 



H 



-{CHj)2- 



Br 



136 C 




^ // 



CHj- 12 0 R 



H 



F 




137 Ci-\ /-CHj- 12 0 R . H 



CI . 




138 Ci-\ /-OH2- 12 0 R 



H 



CI CI 



-(CH2)2 



O \ 



139 c 




CH2- 12 0 R 



H 




140 CHH^^^CHj- 1 2 0 




141 Ch-\ /-CH2- 12 0 R 



H 



H 



-(CH2)2-N.£hQ> 
HjC 

H)CO 




142 ci-^ >-CH2- 12 0 R 



H 



CI 



-{CH2)2 



143 C>-^^^CH2- 12 0 R 



H 



It 



-(CH3)2-N'C-<i;^VBf 
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Table 1.1 4 



Compd. R^(CH2)r 



No. R 



k m n chirality ■^(CH2)^-t— (CHefe-G-R® 




144 CH\ /-CH2- 12 0 R 



H 



O _ 



145 C 




CH.- 12 0 R 



H 



(CH2)2-N'C-^^^J^-CF3 



146 <^*~'^]^^"2" 12 0 R 



H 



o 

(CH2)2-rs^C 




CH 



147 




12 0 R 



H 



1 48 CJ 




CH,- 12 0 R 



H 



O 



(CH2)2-[^C. ^ 




CN 



149 Ch-^^^CH2- 1 2 



0 R 



H 



O 

It 



-(CHjh-N-C 
H 





150 Ch\ }-CH2- 12 0 R 



H 



O 

(CH2)2-N'C 
H 





151 Ci-4 /-CHj- 12 0 R 



H 




152 Ci-^ /-CHj- 12 0 R 



H 



-(CH2)2 



153 




12 0 R 



H 



154 Ci-H^^CHa- 12 0 R 



H 



O / 
(CH2)2-fv|-C-^3 



25 



EP1 179 341 B1 



Table 1.1 5 



■ 

155 C»-^O^CH2- 1 2 0 R H -(CH2)2-hJ.C-H^K0CH3 




158 >-CH2- . 1 2 0 R H 




H3C0 



156 CH^>CH2- 1 2 0 R H -(CH,)2.N-?-^OCF, 

157 Ci-^^CH2- 1 2 0 R H "{0^2)2- ^C-^y 

FgCO 

-(CH2}2- r>|- C-^)- 00 2CH3 

— 9 

159. C^-^^^^"*" 1 2 0 R H -(CH2)2-N-c-H^KF 

160 Cl-H^^CH2- 1 2 0 R H -(CH2)2--N-C-^^ 

F3C 

161 chh(]])^ch2- 1 2 0 R h -(CH2)2-m-c-Q 

F 

162 CI-^-CHe- 1 2 0 R H -(CH2)j-N-C-^^F 



F 

o 



163 CH-(^CH2- 1 2 0 R H -(CH2)2-N.C-^- 



_ Of 
F3C 



O 



3 



165 cvhQ-ch,- 1 2 0 R h -(ch,),-nh?-^ch 
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Table 1 .1 6 



^nT"^* R3^^^*^2)r k m n chirality -(ch2)^{CH2)5-G-rS 




166 C\-\ /~CH^~ 1 2 0 R H 



168 



169 





R ^ 

(S) 9 r^^^ 



167 CH-^^^CHj- 1 2 0 R H 



CH3 

CI 



CH-^]}-CH2- 1 2 0 R H 



CH3 

CI 



(5) 9 



CHa F 

171 CI-Q^CH2- 1 2 0 R H -^H-Nf-C-^H-Cl 



CH 



3 



172 Ct-(^CH2- 1 2 0 • R H 



CH- 



173 Ch-^^CHz- 1 2 0 R H "*f"*{^^"'^^3 

CH, 



2 



174 c^-^C^*^^*' 1 2 0 R H -CH-N-C-/~\ 



i H V«=/ 
CH3 

175 Ch-^ 1 2 0 R H '^^Jt^^'C^ 

176 Ch-^^/-CHr 1 2 0 R H '■^^h'^*"'^^ 



CH 



9 
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Table 1.17 



177 Cl-<(^CH,- 1 2 0 R H -:cH.p>-c-HQ-ci 

178 Ci-\_/-CH2- 1 2 0 R H ~9^[t'=-0' 

CH3 




179 c»-\ /-CH2- 1 2 0 R H 




187 ChhQ-CHj- 12 0 R 




180 ckhQkcHz- 1 2 0 R h ""?^h"^"^^w^ 



CH3 

NO. 



181 CHH^T^CHj- 1 2 0 R H • 



CH 



3 



CH, O '^^3 



182 c^-{'^CH2- 1 2 0 R h "'?^h^'"(3 



CH3 

CH3 o 



1 83 C»-^^CH2- 1 2 0 R H _c^^^|-c-/^ 



I H W/ 
CH3 

CH, O ^' 



184 Ci-H^^CHj- 1 2 0 R H ^c^In-C-/^ 



I H \=/ 
CH3 



185 ci-^^CH^- 1 2 0 R H -ch-[^chQhc» 



CH3 O 

186 Ch-C >-CH2- 1 2 0 R H -ChhN-C-/ 



CF3 



CH3 
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Table 1.1 8 



188 Ci-^^^Z-CHo- 1 2 0 R H "■?^!:^^'^^3 




1 90 CH-\ y^^z- 1 2 0 R H 




192 /-CHa- 1 2 0 R h 





196 /-CHj- 1 2 0 R H 



CH, 

NO- 



189 Ci-^^CHj- 1 2 0 R H -^'iif^c-^^ 



191 Ci-(Q-CHi- 1 2 0 R H ~1""tr*^""C5 



— CH-N-C— f> 
CH, 



193 c.\-C~\-CHr 1 2 0 R h 

194 CH-^-CHz- 1 2 0 R H -9"-t|-^-0> 



195. ct-^ >-CH2- 1 2 0 R H ~?^!t^~0~^' 



CHj-< II F 

! H 



197 C»-\>CHj- 1 2 0 R H ~*r""H''^"^ 



198 ci-\>-CH,- 1 2 0 R H -(^H-hj-c-f^ 



CH: 
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Table 1.1 9 



199 




204 CJ-\ /-CHj- 1 2 0 R H 



R 

(5. {? ^ 



Ct-Q^CH,- 1 2 0 R H 



(5) P ° 



200 CH-^^^CHj- 1 2 0 R H ~?^tf^~^5 



CM, 

CI 



201 C>-^(^^CHj- 12 0 R H ~f""^r'^~^C^° 



fS) P 



202 Ch-i^__^CHj- 1 2 0 R H "^f^H"^""^ 

/=v (S) 9 y-^ 

203 CY-\_J- CH,- . 1 2 0 R H -^"■fr^"A=A"<='. 




205 Ci-hQ>-ch2- 1 2 0 R h "f^H"^"^ 



CP, 



206 Ch-^^CH2- 1 2 0 R H -f^Hl^ 

o 

207 Ch-^Q^-CHr 1 2 0 R H 'l^ft^-^ 

O 

208 Ci-H^-CH2- 1 2 0 R H '^f*"H'p-^ 

O 



209 ChH^^CH,- 1 2 0 R H -"l^-Jt^-^^ 



rj. CI 



O 
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Table 1.20 



^nT*^" pa^^'^^^)- k m n chirality ~{CHz)^(CH2)^-G-R^ 





(S) ff ^'^^ 

-C>4-KJ>C-/ ^ 



O 




211 ci-H^^^CHj- 1 2 0. R H y H^^^ 



o 



212 c^-^Qkch,- "i 2 0 r h "f'^rr^^J 



o 

N09 

jtf — ^ 

— CH-N-G- 



213 Ch-i^^_/-CH2- 1 2 0 R H T™ 

O 



214 Ch-^])^CH2- 12 0 . H -(Ch,)3-chQ> 



215 C»-\J-CH,- 1 2 0 - H -(CH2)3-ChQ^OCH: 



216 CI-h(2)-CH,- 1 2 0 - H -(CHe)3-E-Yl 



O OCH. 



217 ChH^^CH2- 1 2 0 - H -(CH2}2-C-<^> 

H3C0 

218 CH-^^CHj- 1 2 0 - H -(CH2)2-C-H^^CH3 

H3C 

219 C^CH.-- 12 0.. H -,CH,),-?-^pCH3 

220 CI-hQ-ch,- 1 2 0 - H -(CH^h-C^O-CH, 
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Table 1.21 



No. R 



k m n chiraJity R= -(CH2)^(CH2fe-G-R 




221 CI— ^ /-CHz- 1 2 0 



H 




222 ct-A /-CH2- 1 2 0 



H 




-(CH2)2-C-fVci 



223 OY-^^CHz- 1 2 



0 



H 



O 
II 



(CH2)r C--( V 0(CH2)3CK, 



224 ct-\ 




CK,- 12 0 



H 



O 



o — 



225 



ChH^^^CHa- 1 2 



H 



u 



226 C 




CHo- 1 2 0 



H 



O P^»^3 



227 ci-hQ^CH2- 1 2 0 



H 



II / — =\ 




228 /-CHr 1 2 0 



H 




229 /-CHz- 



1 2 0 



H 



CHn O. . • 



I M 




230 



cMQ^CHr 1 2 



H 



o 

II 



\7 





231 CK\ yhCHj- 1 2 0 



H 



(CH2)3- C- C- CH3 
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Table 1.22 



^N^^^' R2^^^"2)r k m n chirality -(CH2)ptj(CH2)q-G-R 



;_d6 



233 



235 



236 



239 



240 



241 



242 




232 Ci-4 /-CHj- 1 2 0 - H 




-(CH3)3-a-N-Q> 



234 C-OCH,- 1 2 0. - H -(CH,)3-?-M-^ 



CH 



3 



CV— ^^^^CHj- 1 2 0 - H -CHj-CH-CHg-C-N-CHjH^^a 

CHa " 

O 



237 ch-\__/-CHa- 1 2 0 - H -CHj-r^c-OCH^-^^ 



238 Cl-Q-CHz- 1 2 0 - H -CH-O-C-N-rt 



CH3 

H \=/ 
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Table 1.23 



^ITS"^- o2V(CH2)r k m n chiralily 



243 



244 



245 



246 



247 



250 




251 F-\J-CHr 12 0 S H 




252 H3CO-4 /-CHr 12 0 S 



No. pjz/ ^^"2;i K m n cniraiity -(CH2)pt7(CH2)5-G-R 



L— 06 



120s H ^^^^.^^r^'- 

CI H W 



^CH,- 120s H _eH3-^.g-^'''' 

K CP 
/"^rw- 120s H ^ ^ jH. 



* CI 

^.--/^^i-w 120s H 9 /r-i 



»^3CQ CF3 

2*8 O-CH^ 120s. „ -c»rJc-^ 

2« ''b^CH. 120s H -CH^Jc^' 




CF 

253 H,c-r>-CHr 120s H _.u_Kw?. 
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Table 1.2 4 



^T^' RS'^^^^^r k m n chirality r3 -(CH2}^{CH2)^G-R^ 

R 



254 



255 



256 



257 



. 258 



259 



260 



261 



262 



263 



264 





1 


2 


0 


s 


H 






1 


2 


0 


s 


H 


_CH3-M-C^ 


OjN-^_}-.CHj- 


1 


2 


0 


s 


H 


-CH3-J;f-C-iQ 




1 


2 


0 


s 


H 




COjCHzCHa 


1 


2 


0 


s 

• 


H 


-CH,-Kf-C-<Q 




1 


2 


0 


s 


H 


_CH,-{^C-<Q 




1 


2 


0 


s 


H 


-ch,-n-c-kQ> 


F3C-Q-CH2- 


1 


2 


0 


s 


H 




Br 


1 


2 


0 


s 


H 






1 


2 


0 


s 


H 


p .CF, 




1 


2 


0 


s 


H 
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Table 1.2 5 



^nT' R>-^^^2)r k m n chirality -(CH2)^{CH2)5-G-R^ 

R 



266 



268 



HiC-c-r;j-\ /-CHr 



269 HjOf-i /-CHi- 12 0 S H 

o 




NQ 

274 



265 Br-^CH,- 1 2 0 S H _cH,-^>.t/-^ ' 



pF. 
H W> 



o-Z^v-PH _ 1 ' 2 • 0 S H P /r-< 



267 /°^rH 1 2 0 S H ^ V 

^^-CH2- — CHz-N-C— ^ y 



1 2 0 S H 



9 r-C'" 

-CH,-pHC-Q 



HaCOzC CF: 
G^CH^ 1 2 0 S H -CH^p^?-^ 



9 ^^''^ 



CF, 



272 HO^OcHr 1 2 0 S H ■ _c„^_^g_^ ' 



275 NC-^h-CH,- 1 2 0 S H _cH,-^^?-^ ' 



H \==/ 
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Table 1.2 6 



k m n chiralily R= 



276 F-H^CH,- 1 2 0 S 



H 



{CH2)ptr(CH2)5-G-R^ 



,CF. 




277 eV-i J^^r- 1 2 0 S 



H 



9 y-f^' 




278 H^co^c-i >-CH2- 12 0 S 



H 



279 F3C 




CH,- 12 0 S 



H 



— CH- 



Facq 

230 . <Q-CH,- 120s 



H 




281 H02C-\ /-CHj- 12 0 S 



H 



282 <H3C)3C-^^^CMi- 1 2 



283 



284 



CH3 




0 S 



CHa- 12 0 S 



12 0 S 



H 



H 



H 



285 



CHj- 12 0 R 



H 




H 
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Table 1.2 7 



5 


Compd. 
No. 




k 


m 


n 


chirality 


R^ 


-(CH2)^(CH2)q-G-RS 

rs ^ 


10 


287 




1 


2 


0 


R 


H 




15 


288 




1 


2 


0 


R 


H 






289 


Cl 


1 


2 


0 


R 


H 


-CH,-N^C-<3 


20 


290 




1 


2 


0 


R 


H 


1? 

-CH,-N-C-^ 


25 


291 




1 


2 


0 


R 


H 




30 


292 

• 




1 


2 


0 


R 


H 




35 


293 




1 


2 


0 


R 


H 




40 


294 




1 


2 


0 


R 


H 




45 


295 




1 


2 


0 


R 


H 


• 




296 


« 


1 


2 


0 


R 


H 


i? w"""' 


50 
55 


297 




1 


2 


0 


R 


H 





38 



EP 1 179 341 B1 



Table 1.2 8 



Compd. ^'^^c^y 
No. 



k m n chirality — (CHgb-HCCHgja-G-R^ 



10 



15 



20 



25 



30 



35 



40 



45 



50 



298 



299 



300 



301 



302 



303 



304 



305 



306 



308 



HaCO-^^CHz- 


1 


2 


0 


R 


H 


-ch,-j^c-hQ 




1 


2 


0 


R 


H 




CJ-nQ^CHr 


1 


2 


0 


R 


H 






1 


2 


0 


R 


H 


-CH,-N-C-^ 




1 


2 


0 


R 


H 






1 


2 


0 


R 


H 




C02CH2CH3 


1 


2 


0 


R 


H . 


-CHj-r;J-C-Q> 




1 


2 


0 


R 


H 


-CH2-N-C-^|_J 


P 


1 


2 


0 


R 

• 


H 






1 


2 


0 


R 


H 




8r 


1 


2 


0 


R 


H 





55 
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Table 1.2 9 



No. 



r k • m n chirality -(CHgjp-j— (CHgis-G-R^ 



309 



310 ^ 



31 1 



312 



313 



314 



315 



316 



318 



319 





2 


0 


R 


H 


-CHj-N-C-^^ 




2 


0 


R 


H 




Br-^^^CHa- 1 


2 


0 


R 


H 






2 


0 


R 


H 




OCH3 


2 


0 


R 


H 






2 


0 


R 


H 




0 ■ 


2 


0 


R 


H 


-CHa-N-t-^ 


H3CO2C 


2 


0 


R 


H 




^-CMr 1 


2 


0 


R 


H 




H0-y~^CH2- 1 


2 


0 


R 


H 






2 


0 


R 


H 


-CH,-pj-C-^ 



40 



EP 1 179 341 B1 



Table 1.3 0 



Cornpd. RS-(CH2)- k m n chirality 
No. Pr 



320 "o^CHa- 1 2 0 R H 



-(CH2fe-h 



(CH2)pi7(CH2)^G-R6 




321 NC--\ /-CH2- 12 0 R 



H 




H 



323 




^ ^ota- 12 0 R 



H 



CH 



324 



HjCOiC-^^CHj- 1 .2 0 



R 



H 



-CH,-N-C-0 



326 




325 FjCO^ /-CHj- 12 0 R 



CH,- 



12 0 R 



H 



H 



-ch^-n-c-hQ 




327 HOiC-4 >-CH2- 12 0 R 



H 



— CH2-N-C— 



329 




328 (HsC)3C-4 /-CH,- 12 0 R 



CH2- 12 0 R 



H 



H 



-CH^-N-C-Q> 



330 CI-4 >-CHr 0 3 1 



H 
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Table 1.3 1 



^nT"^' Ri>(^^2)r k m n chirality ' -(CH2)p|j-{CH2)^G-R^ 



331 



333 



335 




339 




340 CMx /-CHj' 0 3 1 S H 




CH; 

H W> 



332 Ch-\~VcH2- 0 3 1 - H -CHs-N-C-Zy^OCHa 



OCH3 



^ O 
C^-\J-CHr 0 3 1 - H _CH2-N-C-^ 



334 a-\J~CH2- 0 3 1 - H -CHa-r«)-a-Q-CH3 

335 CmQ-CH,- 0 3 .1 - H . 



ChnQ-CH,- 0 3 1 - H _CH,-|^?-^ 

I 

o 



H3C 

o 



338 Of-^^y-OH^- 0 3 1 - H -CH2-N-C-<Q^ 

CHn 



CV-hQ-ch,- 0 3 1 R h _cH,-^l^ 



55 
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Table 1.3 2 



^^No^^* P^s^(CH2)r !c m n chirality 'r^ -(CH2)^(CH2)^G-r6 



344 



345 



348 



350 



352 



ysBsy CH3 O 

342 C.-(~/-CHr 0 3 1 - H _<^H-N-C-Q> 

343 Cf-HQ-CHr 0 3 1 - H ~^""Jt^~W 

CH(CH3)8 

O 



c^-O^cHa- 0 3 1 - H -'r^ir^^ 



346 ct-i /-CH2- 0 3 1.- H 




H 



o 



0^-\J-C^2' 0 3 1 - H -(CH2)3-£-H^ 



-(CHsh-C-^^ OCH3 



347 C^^^CH,- 0 3 1 - H -(CHd2-C-^h- 



o 

CH3 

H3C 



C^-{^CHr 0 3 1 - H .{CH2)a-C-^-CH. 



349 Cb-^r^CHo- 0 3 1 - H -CH2-S-/^ VCH 



o 



ChHQ^CH^- 0 3 1- H --^"2-|t^""w^^"' 



0 _ 



o c» 



;r-^^CH2- 0 3 1- H . -^CH-O-C-hMT^ 
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Table 1.3 3 



Compd. RS-(ch2)- k m n chiralily 

No. 



R5 




353 ct-i >-CHj- 1 2 1 



M 



354 Ch-^]^CH2- 1 3 




355 C^-\ /"CHz- 



1 3 0 



H 



356 .Ci-\J 




CH,- 1 3 0 



H 



358 




357 Ct-A 3 0 



Ci-^^^ CHg- 1 3 



0 



H 



H 



O ,CF; 



359 Ct-i >-CHj- 1 3 0 



H 



360 



CM^^^CHj- 1 3 



0 



H 



u 

-(CH2)2-[^C-^Qk 



NO. 



361 y^^^- 1 3 0 



H 



362 ci-\ /-CHj- 1 3 0 



H 



u 

- ICH2)3- C -^3" ^ • 




363 Ch-VjKCHj- 1 3 0 



H 
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Table 1.3 4 



^""k?^"^' ^2>(^^2)r k m n chirality ^ 



No?" R2-^^'"'^2;r < m n cniranty -(CH2)pi-(CH2)5-G~R^ 



365 




364 Cf-\ 1 3 0 - H 




366 ct— ^ /"CHz- 1 3 0 - H 





374 ci-< /"CHj- 1 3 0 - H 




pCMj 



y 



O 

CH3 



-(CHa)j-CH( >-OCH3 



367 C>-{^CHr 1 3 0 - H -(CHj)2-C-0-CH3 



36B a-\_^CH^- 13 0 - . H -{CH^A-{^ 



369 CV-Q-CHj- 1 3 0 - H -(CHa),-C-Q-ci 



370 Ch-^^CHa- 13 0.- H -(CH,)rCHQ-o(CHj),CK, 

371 Cl-0~^"«" 1 3 0 - H -(CH2)2-C-/~Vs-CH3 



372 • Ct-^~)-CHi- 1 3 0 - H -CHj-S-if^CH, 



o 



373 Ct-{7)-CH,- 1 3 0 - H -(CHj),- ?■ Nh-^ 



O OCH3 
(CH,,3-C-K>-Q 
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Tabie 1.3 5 



R 



381 



365 




376 Ci-4 >-CH2- 1 3 0 - H 




CI 

375 Ch-O-CHr 1 3 0 - H 



-(CHjh- C 



o 




CH3 O 



377 Ch-^^^^CHj- 13 0- H -CH2-C-CH2"C-N—^ V-CI 

CH3 *^ 



O 
11 



378 ci-\y-CH2- 1 3 0 - H -CH^Hj-C-jv^-^^_^P 

379. Ci-Q^CH^- 1-30 - H -(CHj)3-?-{^-^-6-cH3 



380 Cl-^-CH,- 13 0- H -(CH,)3-C-N{-CH2-^ 



C^-Q-CHJ- 1 3 0 - H -CHz-W-S-Q-CH: 



382 Or-^^CH,- 13 0 - H -CHj-M-C-O-CHj-^^ 



O - CI 



383 Ch-^^CHj- 1 3 0 - H _cHOC-V-{~S 

J-, ^ ^ ^^^^^^^^ 



CH 

384 cOcH,- 2 2 0 . H _CH,.^^.EH^S ' 



CH3 

,CH. 



CH2" 2 2 0 - H ^ ^ 



NO; 

H \c=/ 
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Table 1.3£ 



k m n chirality -(CH2)p-f-(CH2)q-G-R6 



386 



CH2- 2 2 0 



H 



p 



-CH,-r;^CHQ 



387 



2 2 0 



H 



— CH,— N-C 
H 




388 



2 2 0 



H 



389 



2 2 0 



H 



-CHs-N-C-hQk-COjCHo 



390 



Q- 



CH^- 2 2 0 



H 



391 



392 



2 2 0 



2 2 0 



H 



H 




393 



2 2 0 



H 



-CHa-rvj-c-^^ 



394 



o- 



CH2- 2 2 0 



H 



395 



Q-CHr .2 2 0 



H 



9 



-CH^N-C-^^Br 



396 (^^CH^- 



2 2 0 



H 
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Table 1.37 



^nT"^* R^^^^2)r k m n chiraiity R> -(CH2)p-|j(CH2)q-G-Re 
397 O-CH,- 2 2 0 - H _c„^^?_^ 



398 



399 2 2 0 



400 



401 2 2 0 



403 



404 



405 



407 



H 



— CHj-N-C-^_>-Ct 



Q-CHa- 2 2 0 - . H _(CH3)2-N-C-^ 



(CHah-N-C 




O-^"^- 2 2 0 - H _(CH,)a-,^?.HrC°' 



H \=/ 



402 O-^"'- 2 2 0 - H _(CH,),-sH?-^ 



^^j^CHr 2 2 0 - H -(CH2h-N-c-H^> 



O"^"^- 2 2 0 - H _jcH,),-,^^-.f< 



H W/ 



O^"^- 2 2 0 - H .(CH,),-,^£-/~i 



H N=/ 



406 Q-CHr 2 2 0 - H _(CH,),-KHSHfS 



9 " 



0^^"2- 2 2 0 - H -(CHa)2-[:J-C-^-Br 
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Table 1.3 8 



R' ^ 

Compd. ^(CHa)- k m n chirality "R' -(CH2)pi— (CH2)5-G-R^ 



No. r2^ ' - " ... > 



408 



409 



410 



413 



414 



415 



416 



417 



418 



O-'^*'^- 2 2 0 - H -(CH,)^-^^-?-s^VF 



CI 



O"''"^" 2 2 0 - . H _(CH,,,-N-?-^^ 

<0^cH,- 2 2 0 - H -f>+-ir^-0 

CH2CH(CH3)2 



-=v (5) ? 

411 O"*^"*" 2 2 0 - H 



CH2CH(CH3)2 
(S) V 



412 O"''^^' 2 2 0 - H -f^PT'^'^ 

CH2CH(CH3)2 . 



^-CH^ 2 2 0 - H -|*^+-^^-LQ^co^CH3 



Q-CH,- 2 2 0 - H -<^H-N-C-^Q> 



CH2CH(CH3)j 

? 



CH2CH(CH3)2 



O-cH,- 2 2 .0 - H --<f^{r^-Q 

CHaCHCCHJj F 

O-CHr 2 2 0 - H -f^^r^"0 



CH2CH(CH3)2 

Br 



QhCH^- 2 2 0 - H "^f^it^-^ 



CH2CH{CH3)2. 

c; 



(y-CHr 2 2 0 . H -f^K'^-^J^ 



CH2CH(CH3)2 



49 



EP 1 179 341 B1 



Table 1.3 9 



420 



421 



422 



424 



426 



429 



^nT"^" R2>(^^2)r k m n chirality 03 -(CH2)p|^(CH,)^G-R^ 

_ R 

419- O"^"*" 2 2 0 - H ~f'^jr^""0~^'' 

CHjCHlCHJg 



427 Q>-CH2- 2 2 0 




(^CH,- 2 2 0 - H "f^ff^"^-'' 

CH2CH(CH3)2 

Q^CHr 2 2 0 - H -^f*+"[t^"^0~^' 



CHgCHCCHa)^ 



{][^CHi- 2 2 0 - H '^^f'^^f-^-^O 



CH2CH(CH3>2 



423 •\_/~c:H2- 2 2 0 - h -ch-nhc 

CH2CH(CH3)2 




H \— / 
CH2CH{CH3)2 



425 O^^"^" 2 2 0 - H -CH-N-C--Q^C02CH3 



CH2CH(CH3)2 



^^^CHj- 2 2 0 - H .-CH-N-C-^^ 



H \=/ 

CH2CH{CH3)2 



H -CH-fNhC 



H 

CH2CH(CHj)2 F 




.CF3 



n PCFg 

C\ IT y — ( 

^CH2- 2 2 0. - H 



H >=/ 
CH2CH(CH3)2 



^^Jk-chj- 2 2 0 . H ""9*^ff'^'"''0^ 

CH2CH(CH3)2 
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Tabie 1.40 



4 

_ Q 6 



430 



433 



438 




439 Cb-4 /-CHr 13 1 - h 



{^CH^- 2 2 0 - H -CH-h^C-/~5 



CH2CH(CH3)2 



431 ^j>-CH,- 2 2 0 - H -9l+-|^C-Q-Bf 



CHjCHlCHJj 

432 O"'^"'^' 2 2 0 - H -CH-j^C-^-F 

CHjCHCCHJj 




^^^-CHz- 2 2 0 - H -CH-N-C-^^CI 



CHgCHtCHg). 



434 C(-{^CH,- 13 1 - H • _cHj-r^-C-Q 

435 Ch-^-CHr 1 3 1 - H -CHM-^^ 

436 C^-Qk-CH,- 1 3 1 - H _CH^^pg_/-C 



437 CH-Q-CHj- 1 3 1 - H -cHj-j^C-^-COaCHj 



cvOcHr 1 3 1 - H _cH,-^^?-H 



F 



OCF 

440 Ch-Q-CHr 13 1 - H >cH,-Nj-?-r^ 
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Table 1.4 1 



Compd. '^S-(CH2)p k m n chirality 
No. ' 




441 Ci-\ /-CH2- 1 3 1 



H 



_o6 



(CH2)p-^(CH2)p-G-R 
R5 



I? 



442 Cl-<(_)>~*^"2~ 



3 1 



H 



-CH,-N-C-^ 



CI 



443 ^^-^(^[^CHa- 1 



3 1 



H 



? 



Br 




444 Ci-\ /-CHjr, 1 3 1 



H 




445 Ch-^^^CH^- 1 



3. 1 



H 



--CH^-^^-CHQK-G^ 




446 Oh\ )-CHi- 1 3 1 



H 



9 




447 CH-\ /-CHa- 



1 3 1 



H 



-(CH2)2-N-C 
H 




448 CJ-H^]^CH2- 1 3 1 



H 



H ^=»' 




449 CM^ /-CHf- 1 3 1 



H 



9 



-(CH2)j-j|J-C-^^0D2CH3 



450 >-CHj- 1 3 1 



H 



•(CH2)^-^J-C- ^ 



Of' 




451 Ci--\ /-<^^2- 3 1 



H 



•(CH2)2-j^C-^^ 
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Table 1.42 



Compd. RV-(CH2)p k m n chirality 
No. Rr 




452 Ci-\ /-CH^- 1 3 1 



H 



_d6 



(CH2)^(CH2)q-G-R 



-(CH2)j-N-C- 




453 Ch\ /-CHj- 1 3 1 



H 



I? 



■(CH^),-^^C■ ^ 



454 CH-^_)>-CHi- 1 



3 1 



H 



-(CH2)i 




455 Ch-^ /-CHj- 13 1 



H 



!? 



456 C 




CH,- 13 1 



H 




457 Ch-Q^CHj- 1 



3 1 



H 



.CI 



458 ■ Ch-V >-CH2- 2 2 1 



H 




459 Cf-\ >-CH2- 2 2 1 



H 




460 CJ-\ i^CH2- 2 2 



H 



u • 



461 




CH^- 2 2 1 



H 



O 




462 ct-\ >-CH2- 



2 2 1 



H 



53 



EP 1 179 341 B1 



Table 1.43 



Compd. "^^(CHo)r ^ 



466 




464 Ct-\ >CH2- 2 2 1 - H 




467 Ch-\ /-CH2- 2 2 1 - H 




468 Ci-\ /^CH2- 2 2 1 - H 



R 



463 Ot-\^CH2' 2 2 1 - H "^"2"'^**^"^^3 



OCH- 



-CH2-N-C-<Q^OCH3 



0CH3 



465 Cf-^^CHr 2 2 1 - H -cH.-r^;::-^ 



Ch-OCH,- 2 2 1 - . H -OH,-^h-^ 



O Br 



p N{CH3)2 



469 Ch-^CH,- 2 2 1 - H -CH,-j.£h^ 



PCHg 



470 CI-{]}~^"*' 2 2 1 - H -CHi-J+c-.Q^CN 



. o 



471 Ch-\_/-CHr 2 2 1 - H . -CH,-^^C^Q-CO,CH: 

472 Ch-O-CH,- 2 2 1 - H -cH,-^^CHrvE-<r' 



473 C^-Cy^*^' 2 2 1 - H -CH,-N-?-/^ ° 



-CH2-N-C-^;^J-C-CH3 



54 



EP 1 179 341 B1 



Table 1.44 



Compd. 
No. 


^>-(CHa)r 


k 


m 


n chirality 




-(CH2)p?r(CH2)^G'-R^ 


474 






2 


2 


1 


H 


o 


475 


cr 




2 


2 


1 


H 


- CHj- fNh C-<^^- CH(CH3)2 


476 


cr 




2 


2 


1 


H 


O 


477 


ci- 

w 




2 


2 


1 


H 


O 

~ CH N- C--^^ OCH(C H 3)2 


. 478 






2 


2 


1 

• 


H 


•9 

-CHg-rvj-c— 


479 






2 


2 


1 


H 


0 

• H O"^ 


480 






2 


2 


1 


H 


0 

H of Br 


481 


• 


2 


2 


1 


H 


0 

H S-^ 


482 


Ci- 


-Q-CHj- 


2 


2 


1 


H 


0 l" 
- CH2- N- C-/^ 


483 


CH 




2 . 


2 


1 


H 


0 


484 


c^ 




2 


2 


1 


H 


H 

• 
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Table 1.4 5 



Compd. RS-(CH2)r k m n chiralUy 
No. 




485 Ci-\ /-CHj- 



2 2 1 



H 



-o6 



(CH2)p-i— (CH2)q-G-R 



R 



CF, 



486 Ci-h1 >-CH2- 2 2 1 



H 



' CN 



-CH2 



487 ct-H^^]^CH2- 



2 2 1 



H 



O P 



488 crH^^^^CHs- 



2 2 1 



H 



9 r-i""^' 



H W/ 



489 Ch-^]y^CH2- 



2 2 1 



H )==/ 
F3C 



490 A 




CH,- 2 2 1 



H 



491 Ch-<Q^CH2- 



2 2 1 



H 



R CF. 



-CH2 



O \ 



492 cmQ^cHj- 



2 .2 1 



H 



OCF- 



493 ChH(>CH2- 2 2 1 



H 



C\ CF, 



CH2-N-C-<^^ 




494 



495 



C^nQ^CHr 2 2 1 



ChH(^CHr 2 2 1 



H 



H 



O 

-CHo-t^C-^^ 



H >^ 
F 



CF. 



F 
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5 



10 



15 



20 



25 



30 



35 



40 



45 



55 



Table 1.4 6 



R 

496 Ch-O-C"'- 2 2 1 - H -CH,-t^t-r\-f 



499 



500 



503 



505 



502 ■ ci-^^CHj- 2 2 1 




H 



497 C^hO-ch,- 2 2 1. H _cH,-^^c-M 



'2 , , 



498 cr~{J-CH,- 2 2 1 - H _cH,-^^c-/~\ 



Ci-{^CHj- 2 2 1 - H -cHj-N-c-nQ-NCCHah 



Cl-\_/-CH2- 2 2 1 - H . -CHj-[;|-C-<Q^OCH3 



501 Ot-^^CHz- 2 2 1 - H 



Br 




cK>C"*- 2 2 1 - . H _cH,-N-£-^^ 



CI 



504 Ci-^^CH2- 2 2 1 - H "^"2'K'*^~^3 



OCHg 

NO. 



Ch^Q-CH,- 2 2 1 - H _cH,-pj.?^^Br 



H - CHa- INK C-<ni 

H O*^ 



NO; 
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Table 1.4 7 



R 

^°Uo'^' Ra^^^'^2)r k m n chirality r=» -{CH2)pij{CH2)^-Q-R^ 






516 



517 



507 Ci-4 >-CHj- 2 2 1 - H 



508 CI— <\ /-CHj- 2 2 1 - H 



513 ct-\ /-CHj- 2 2 1 - H 



H n-^ 



O 




509 C»-OcH,- 2 2 1 - H ^eH,-^^?Vl 



510. ci-\ >-CH2- 2 2 1 - H ^cH2-rshC-/T 



CH- 



O 



511 C^-^(]^CH^- 2 2 1 - h -CHa-NJ-c-Zjl^ 

" O C(CH3)3 



CN 



512 C»-<;>CH2- 2 2 1 - H O ^^'^'^'^^ 



=^ H W 



o C-CH3 



514 Cl--(]^CH,- 2 2 1 - H _cHj-N-C-/^C(CH3)3 

515 CV-^-CHj- 2 2 1 - H -CH2-hh?H^-CHjOH 



CF 

HaN^-O-CHr 2 2 1 - H _CH,-M-?-M ^ 



CF- 
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Table 1.48 



^°nT^' R^^^^'^^r k m n chirality 



_o6 



518 



2 2 1 



-(CH2)ptr(CH2}5-G-R 



R 



H 



CF, 



519 



Q-^j^cH,- 2 2 1 



H 



■CF- 




520 CH-\ /-CHz- 2 2 1 



— CHj 



521 



Cf-HT^^CHj- 2 2 1 



522 ct-<Q-.CHr- 2 





525 CI-{^CH2- 



2 1 



523 Ct-\ /-CHz- 2 2 1 



524 Cl-\ /-CHj- 2 2 1 



2 2 1 





— CH2Cl+-\ ^ 




PI ■/ 



H 




H \=/ 



526 C 




CH,- 2 2 1 



H 



■ 



527 c>-<Q>-CHj- 



2 2 1 



H 



i? 



528 c 



CHo- 2 2 1 



H 



— CH2-N-C 
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Table 1.4 9 



k m n chirality r 



(CH2)^(CH2)5-G-R^ 



10 



529 



Ci-H^^CHz- 2 2 1 



H 



9 ^NO: 




t5 




530 Cb-\ >-CH2- 2 2 1 



H 



9 



CHa-N-C 
H 




531 Cl-^^^CHi- 



2 2 1 



H 



CH2-N-C 
H 




20 



25 




532 Ch^ /-C"2' 2 2 1 




533 C»-\ /-CH2- 2 2 1 



H 



H 



— CH2-N-O 



— CH 



H3C 



30 




534 Ci-\ /-CHj- 2 2 1 



H 



9 y^^02 



35 



40 



535 CH-^[^CH2- 



2 2 1 



536 Ch-Q>-CH2- 2 2 1 



H 



H 




CH. 



45 



50 



537 ci--Qhch2- 



2 2 1 



538 C( 




CH,- 2 2 1 




539 Ci-\ /-CHj- 2 2 1 



H 



H 



H 



9 .. y«a5^^(^^3)3 

H3C 

. F3C ■ 



55 
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Table 1.5 0 



^nT"^' p2>-(CH2)r k m n chirality 




540 C»-\ >-CH2- 2 2 1 



541 CH- ^]]^CH2- 



2 2 1 



H 







CH 




NO 2 



542 Ch-<Q^CH2- 



2 2 1 



H 



-CH2-N-C--/~S 



H W/ 



543 Ci-H^H-CHj- 



2 2 1 



H 



-CH2-N-C--Q^CH2CH3 




544 CJ-H^ /--CHx- 2 2 1 



H 





545 C^-\ >-CH2-- 2 2 1 



546 C»-H^3^CH2- 2 2 1 



H 



H 



-CH2- 



CI 



' or 



H 




CI 




547 Ci-\ >-CHj- 2 2 1 



H 



— CH,- 



•Cl 




548 Ci-^ >-CH2- 2 2 1 




549 CH\ /"CHj- 



550 Cf-\ 




2 2 1 



CH.- 2 2 1 



H 



H 



H 



CI 
CI 



CH,-|;J-CHp 

O2N : 

O2N CI 
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Table 1,5 1 



Compd. P^S-(CH2)p k m n chirality 
No, ' ^ 



-(CH2)^(CH2)q-G-R6 




551 ci-\ /-CH^- 2 2 1 



H 



552 Of-^^^CH2- 



2 2 1 



H 



9 ^^""^ 



CHi-|;j-C-CH2-^__^ 



553 Ct— ^_}^CH2- 



2 2 1 



H 



554 cr-i /-CHz- 2 2 1 



H 




555 ci-^3~^"*~ ^ 2 




556 Ci— ^ /-CHj- 



2 2 1 



H 



H 



H 




H 



9 



H 



CI 



CH- 



557 c>H r^^2'' 2 2 1 



H 



u 



558 Cm(3-CH2- 



2 2 1 



H 



CHa o 

-CH-N-C-^^ 



559 CH-Q-CHp- 



2 2 1 



560 C 



CH^- 2 2 1 




561 Cb-\ /-C"2- 



2 2 1 



H 



H 



H 



CH-^^C'Hf\ 
I H N=< 

CHa CP, 



I H W/ 

CH3 



CN 



c^ 



CH-N-C- , , 
I H \===/ 

CHa 
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Table 1.5 2 




562 C^--4 /-CHg- 2 2 1 



CI 



I H \=/ 

563 ci-^_^CH2- 2 2 1 - H ^c^^c-{~J 

564 CJ-^KCH2- 2 2 1 - H -^^^^^"^^ 

CH3 

565 Ch-nQH-cHa- 2 2 1 - h ~^^JT^"W 

CH3 

O OCF3 

566 Ci--^QKCH2- 2 2 1. H ""^^[t^-^^ 

CH3 

567 . Cf-^-CH2- 2 2 .1 - H '^^^^^'^ 

' CH3 CF3 

568 CP-<Q^CHr 2 2 1 - H -CH-NJ"C--^> 

CH3 CFj 

569 -Ch-nQ^-CHa- 2 2 1 - H ^-^^^l^^"^^ 

CH3 F 

570 Cl-{3^CH2- 2 2 1 - H -CHhfNhC-^^F 

571 Ci-H^J^CHa- 2 2 1 - H -c^+^^c-^ 

CH3 

572 2 2 1. H -CH-NC-^ 

CH3 
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Table 1.5 3 



^nT'^' R^^^"2>r k m " n chirality B' -{CH2)^(CH2)^G-R^ 





579 VcHo- 2 2 1 - H 




583 Ch-^ /-CHa- 2 2 1. H 



Br 



573 ^CHj- 2 2 1 - H ^chhrvhc-^ 



CH 



3 



574 Ci--Q^CH2- 2 2 1 - H "^^Jf^^Ol 



f ^ Br 

CH 



3 



575 ci-(~VcH,- 2 2. 1 - H ~?""tf<=~OL 

o 

576 Cl-O-CHj- 2 2 1 - H ~9""Cf^~C!L 

CH, ° SCH3 

577 ci-^Q-c»2- 2 2 1 - H -CH-Nh?-^ 

578 CH-Q-CH,-. 2 2 1 - H "^""K'^'^PO 

CH3 

_ O 

580 CH.{>CH,- 2 2 1. H '"i'^h'^^ch 

CH3 ^ 

581 Ch-{]}-CH2- 2 2 1 - H "'f'^li^'O 

CH3 

HjC 

582 CH-0^*^^2- 2 2 1. H -cH^rs^^-O 

CH3 

O ^^^^ 
CH3 CHa 
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Table 1.5 4 



Compd. RS-(CH2),'- k m n chirality 
No. 




584 0-\ /-CH2- 2 2 1 



H 



_o6 



(CH2)^(CH2)^G-R 



CH- 



585 



CHhQ^CHz- 2 2 1 



H 



O 




-CH-N-C— >-CN 
! H \=> 

CHa 



586 



Cf-nQ^CHz- 2 2 1 



H 



1 H W/ 
CH3 



587 ci-hQ^CH2- 2 2 1 



H 



O 



CH3 



588 ci-\ J 




CH^- 2 2 1 



H 



CH3 



589 Ci-i, J 




CHs- 2 2 1 



H 



CH-r^C-H^^C(CH3)3 
CH, 



590 



CH-Q^CHa- 2 2 1 



H 



o 



C}+-N-C-^i;^^J^CH(CH3)2 

CH3 



591 Ch-< ycH2' 2 2 1 



H 



o 

CH-Nj-C--QKN{CH3)2 

CH3 



592 Cf-\ >-CH2- 2 2 1 



H 



1 H \=/ ' 

CH3 



593 



Ch-(^CH2- 2 2 1 



H 



I H \=/ 




594 CJ-\ 



2 2 1 



H 



I H 
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Table 1.5 5 



R 



595 ci-hQ^chz- 2 2 1 - H -ch-n-c-<Qkco2CH3 



I 

CH3 



_ 00 
596 Ch-Q-CHj- 2 2 1 - H -ch-n-c-^Qk.c-ch3 



CH3 

o 

597 Ch-Q-CH,- 2 2 1 - H -cH.,.c-^ 

598 ch^QkcHz- 2 2 1-' H ^^^H^^Ql 

CH3 

599 CH-^^CH^- 2 2 1 - • H ~?^H^"0 

CH3 CH3 

600 CH-Q^CH,' 2 2 1 . H "^^H^""^ 

CH3 " 

601 Cl-^^_y-CH2- 2 2 1 - H "CH-N-CH^> 

■ 

602 CHH^_^CH2- 2 2 1 - H "^^ff^^-^w^ * 

603 ci-H^^_y-CH2- 2 2 1 - H ""^"^H^"^^^ 



CH 



3 



604 Ch-Q-CH2- 2 2 1- H ^^^H^"^ 



CH3 ^ 



605 CH-{^CH,- 2 2 1 . H "^^It^^Co 



CH: 
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Table 1.5 6 



Compd. R V(CH2)p 
No. ^ 



k m n chirality 




606 Ci-\ /-CH2- 2 2 1 



607 



0-^^^^CH2- 2 2 1 



608 



C»--^[^CH2- 2 2 1 



609 



Ch-^^^CHj- 2 2 1 



610 . C}^\J 




CH2- 2 2 1 




611 Cl-\ /-CH^- 2-2 1 



H 



H 



H 



H 



H 



H 



(CH2)pi-(CH2)5-G-R 



R 



9 




9 

CH3 



9 y=^^*^3 

CH3 H3C 

9 

^ CH3 

CH3 H3C 




612 CK\ 2 2 1 




613 Ci-\ >-CH2- 2 2 1 



614 



CmQ)-CH2- 2 2 1 



H 



H 



H 




9 /5%:^0H3 

CH3 F3C 

CH3 FjC 



615 c 




CH,- 2 2 1 



616 



Cf-Q^CH,- 2 2 1 



H 



H 




■CH-N-C 
T H 
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Table 1.5 7 



No R^^^^^^''^ k m n chirality -(CH2)pt7(CH2)q-G-R^ 
617 ci-Q-CHr 2 2 1 - H "^^H^~^W^ 

O 

I H \==/ 

CH(CH3)2 



619 



626 



627 



618 Ct-\ /-CHj- 2 2 1 - H 



c^-Q^cH,- 2 2 1 - H "^^|:f^^^ 

CH(CH3)2 



621 Chri >-CH2- 2 2 1 - H 




622 ct-\ /-CHj- 



620 ChnQKCH^- 2 2 1-' H "f^J^^-O 

CHiCH^h 



CI 



I H \=/ 
CH(CH3>2 

2 2 1 - • H ■"^^H^""^3 

CH(CH3)2 

O OCH3 



623 Ch-\J^CH2- 2 2 1 - H ^^^{^-^-O 

CH(CH3)2 



NO 



624 Ch-Q^CHr 2 2 1 - H "^^^^^^ 

CH(CH3)2 

625 Ch^Q^CH^- 2 2 1 - H "^'''K'^-O 

CH(CH3)2 



Ch-QHCH2- 2 2 1 - H -ch^j^c-^ 

CH(CH3)2 CF3 

Q OCH2CH3 

C»-O^CH2- 2 2 1 - H --^^It^-O 

CH(CH3)2 
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Table 1.58 



_ 

628 Ci-h(_}-CH2- 2 2 1 - H "■*^^K"^~C3 

CH(CH3)2 

629 c»— ^^CH2- 2 2 1 - H ''^^H^ \Iy 



CH(CH3) 



2 



630 C^-H^^_/-CH2- 2 2 1 - H -CH-NhC-<^) 



I H W 
CH(CH3)2 



631 C»-^]/^^"2' 2 2 1 - H "f^H^"'^^ 

CH(CH3)2 CF3 

632 "cr-^^^CH2- 2 2 1 - h ^ ""^^h ^""^^ 

CH(CH3)2 CFa 

633 ci-hQ>-ch2- 2 2 1 - H 

CH(CH3)2 F 
o ^^^^ 

634 Ch-\_/-CH2- 2 2 1 - H "'^^[t^'^W^^ 

CH(CH3)2 

635 Ch\_/-CH2- 2 2 1 - H -^^^[^"0 



CH(CH3)2 



636 Ci-H^^^y--CH2- 2 2 1 - H -CH-N-o 



CH(CH3)a 



637 Cf^y-CHt- 2 2 1 - H ~9"'{^^"^0 

CH(CH3)2 • 

— o 

/>__/^u - 00-1 .. — rw-KK^^A \ 



638 C>-VJ^CH2- 2 2 1. H ""^^^t^^xj^^^ 

CH|CH3)2 
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Table 1.59 



Compd. '='\_(CH,)j- 



k m n chirality R' 




639 ci-i. /-CHr 2 2 1 



H 



_d6 



(CH2)p-fj(CH2)q-G-R 



o 

CH(CH3)2 



N(CH3)2 



640 C^'""'C^C"2- 



2 2 1 



H 



CH(CH3)2 



OCH- 



641 ci-<Qhch2- 



2 2 1 



H 



1 H 

CH(CH3)2 




C02CH3 



642 C»-^^^^CH2- 



2 2 1 



H 



o 

I H \==/ 
CH(CH3)2 



643 C^-^O^^"-^" 



2 2 1 



O 

1 . H N=/ 
CH(CH3}2 



644 ci~^Qhch2- 



2 2 1 



H 



o 

CH(CH3)2 



C(eH3)3 




545 Ci-\ >"CH2- 2 2 1 



H 




I H \= 
CH(CH3)2 




646 Ch-\ >-CH2- 2 2 1 



H 



O 




1 H W 
CH(CH3)2 



CHjOH 




647 /-CH2- 



2 2 1 



H 



CH(CH3)2 



648 CK\ /-CH2- 2 2 -1 



H 



I H 

CH(CH3)2 



CH(CH3)2 




649 /-CHr 



2 2 1 



H 



CH{CH3)2 




OCH(CH3)2 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Table 1.6 0 



656 



'-d6 



650 CI— (_}-CH2- 2 2 1 - H _CH-N.?-M 

CH{CH3)a 

651 Ch^^CHa- 2 2 1 - H 

CHCCHjh 

652 Ci-Q-CHj- 2 2 1 - H ~*f^it*^~W~'^°2 

CH(CH3)2 
g 

CHCCHaJi 



653 Ct-\_j>-CHi- 2 2 1 - H -^"-^J-C-H^^oCCHaUCH, 



C-CH, 



654 ci-^y-CHj- .221 - H _<~H-N.i^ 

CH(CH3)2 



655 C»-^^_^CH2- '221 - H ~^""h 

CHCCH3)2 



tK 



H-N-C- 



CH(CH3)2 



657 chnQ^CH^- 2 2 1 - H -^^^T^-O 



CH{CH3) 



2 



658 C»-H^_^cH2- 2 2 1 - H. ~^^H^ 




9^ 

NH 



659 cr-OcH2« 2 2 1. h Th^'^^.o 

CH(CH3)2 • . ^2 



660 C»-h(^CH2- 2 2 1- H _(j:K.N.c-^ 
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Table 1.6 1 



^nT"*' R2>(^^2)r k m n chirality -(CH2)^(CH,)^G-R^ 



669 



662 Ci-^Q^CH2- 2 2 1- H 



663 Ch-^(^.CH2- 2 2 1 



664 c»— (3^CH2- 2 2 1 







H 



H 



665 CI-\ /-CH2- 2 2 1 - H 



666 Cf-\ /-CH2- 2 2 1 - H 



667 ci-\ >-CH2- 2 2 1 - . H 



R 



661 Ci-hQ^ch2- 2 2 1 - H "f^H^^'^C? 



CH(CH3)2 OCH 



3 



CH 




3 



NO 



2 



3 



I H 'CH 
CH(CH3}2 ^ 



668 Ch--^j_^CH2- 2 2 1 - H ""^^^H 




CH 

CH(CH3)2 

ci-^cH2- 2 2 1 - H ' ^?^ir'^ 

CH(CH3)2 CH3 

_ p 

670 C^^CH2- 2 2 1 - H -^^^r^-^, 

CH(CH3)j ' 

671 C.-0-CH2- 2 2 1 - H Th^"C1^^ 

CH(CH3)2 ^ 
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Table 1.6 2 



' R 

672 cj-hQ-chj- 2 2 1 - H "f^?r^""0 

CH(CH3)2 H 

673 Ch-^^CHr 2 2 1 - H -(j:^^^hC-^ 



C(CH3)2 



9 ^""^ 



674 Ch^Q^CH^- 2 2 1 - H _(j;H-N-C-( I, 




CH(CH3)2 



— 9 

675 cr-Q^^^^z' 2 2' 1 - h ""^^h"^~^QI 



ch- 

C(CH3)2 



— 9 

676 CtX>CH,- 2 2.1 . H "?^{t^"CO . 



CH(CH3)2 H 



677 c^^O^CH,- 2 2 1 - H -"^^It^-^PO 



CH(CH3)2 CH 



3 



678 0^-^^0H2' 2 2 1 - H ""^'^H^'^y 




CH(CH3)2 



— 9 
679 Ch-nQKCH^- 2 2 1 - H '"t'^H^"^ 



CH(CH3)2 



• 

680 C(-^-CH^- 2 2 1 - H ~?""h''^"^ 



CH(CHj)j . 



681 ci-^-CHi- 2 2 1 - H "f^'H^^QC 



CH(CH3)2 ■ ^"=» 



682 Ci-0~CH2- 2 2 1 - H "^""8^"^ 
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Table 1.63 



pi d4 

No ■ Ra^^^^2)r k m n chirality -^cH^yJ^^^^^^^Q.^e 

' . 

683 ci-hQ^ch2- 2 2 1 - H -CH-NHcVjl 

OHiCH:,)^ ^^^^ 

684 Ch-{3"CH,- 2 2 1 - H "^^^r^"^P 

685 CH-{]^CH2- 2 2 1- H "f^f^i"^-^/? 

CH(CH3)2 f 

586 Ci-Q^CH2- 2 2 1- H '~f^{:f'^~^w^ 

. CH2CH{CH3)2 

— o 

687 CK^(^CH2- 2 2 1.. H 

688 c\-\^CHi- 2 2 1 - H 




3 



CF 



3 



689 Ch-i >-CH2- 2 2 1 - H -CH-N-c-(Q> 



p Br 

690 Ci-\_/-CH,- 2 2 1 - H ~F""'<"^~0^ 

691 Ch-^^^CHj- 2 2 1 - H ~'^"'t'^""^3 



692 0-C\-CHz- 2 2 1 - H -CH-N-C-/"^ 

o 



OCH. 



693 Ch-^(/-CH2- 2 2 1 . H "*P*^'t^""^3 
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Table 1.64 



694 CI-h(~Vch,- 2 2 1 - H -CH•^^c--/~> 

695 Ci-{^CH2- 2 2 1 - H ~F""t^~Cy 



696 Ct-^~V^"*" 2 2 1 - H 'F'^t'^'dy 



OCF. 



o 

CM 



697 Cl-Q^CHa- 2 2 1 - h "y^'^''t^-0 

698 CHnf^CHa- 2 2 1 - ^ h -ch-m-c-<^-n(ch3)2 



699 CI-Q-CHj- 2 2 1 - H -O+fJC-^-OCH, 



o 



700 Cl-O-CHj- 2 2 1 - H -CH-M-C-Q-COjCH3 

p p 

701 CI-^-CHz- 2 2 1 - H -CHM^C-£3~^-CH3 



702 . Cf-Q-CHj- 2 2 1 - H -CH^C-^^-CF, 



703 C\--^y-CH2- 2 2 1 - H -CH-t^C-(^CH(CH3)j 

704 Cl-^VCH,- 2 2 1 - H -CH-N-C-^^NO, 
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Table 1.6 5 



No. R"^ 



k m n chirality 




705 C}-\ /-CH2- 2 2 1 



706 CH-^Q^CHg- 



2 2 1 



707 chhQkcHj- 



2 2 1 




708 0)-\ /-CHj- 2 2 1 




709 ci-\ >-CH^- 2 2 



1 



H 



H 



H 



H 



H 



•(CH2)p-f-(CH2)^G-RS 




— CH-N-C 



s<5 



•CH-N-C 



SCH- 




710 ct-\ /-CHr 2 2 1 



H 



9 

— CH-NHC 



Br 



71 1 CI-H^[^CH2- 



2 2 1 



H 



CH3 




712 Ch-\ f-CHz" 



2 2 1 



H 




713 Ch-\ /-CHj- 2 2 1 



714 c»— ^^^CHj- 



2 2 1 



715 c 




CH,- 2 2 1 



H 



H 



H 




CH- 



-CH-f^C 
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Table 1.6 6 



k m n chirality 



720. 




716 ChHv >-CH2- 2 2 1 




717 /~CH2- 2 2 1 




718 Ci-~\>-CH2- 2 2 1 



719 Ch^QKCHa' 2 2 1 



Ct-nQ^CHs- 2 2 1 




721 Ci-\ >-CH2- 2 2 1 




722 Ch\^CH2- 2 2 1 



H 



H 



H 



H 



H 



H 



H 



_d6 



(CH2)^(CH2)q-G-R 




-CH-I^C-^ 



p 



— CH-N-C 



CH- 



I? 



-CH-hf-C-Z^^CHjOH 




723 Ch-\ i-CH2- 2 2 1 



724 c^-\ /-CH2- 2 2 1 



H 



.H 




NH, 



P 



-pH^yC-Q^C(CH3)3 



725 




CH,- 2 2 1 



H 




726 a-\J-CMi- 2 2 1 



H 




P 



H ^ 
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Table 1.67 



Compd. "^(CH2)r k m n chirality 
No. ^ 



727 Ci-\^ 




CH,- 2 2 1 



728 ci-^O^CHr 



2 2 1 



729 Cf-\ >-CHr 2 2 1 



730 Ch-\^ 




CH,- 2 2 1 



H 



H 



H 



H 



-d6 



(CH2)^(CH2)j-G-R 





O 



<5 



O /NO; 



731 Ct-i /"CHj- 2 2 1 




732 Ci—i >-CHj- 2 2 1 




733 ct-i}- CHr 2 2 1 



H 



H 



H 



CH3 




p 

-CH-N-C 

U 



HO CH(CH3)2 



734 Cl-4 >-CHj- 2 2 1 



735 Ch-(3^CHj- 



2 2 1 



H 



H 




-CH-N-C 



9 -'Wf*^^ 



0 




736 Ci-(^CHj- 



2 2 1 



737 Ci-^}-CHr 



2 2 1 



H 



H 




HjN CFj 
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Tabie 1.6 8 



^ nT"^" ^3>-(CH2)r k m n chirality 




738 Ch-\ /-CH2- 



2 2 1 



H 





739 ci-< /-CH2- 2 2 1 




740 Ci-\ /-CH2- 2 2 1 



741 



ChH^^^CHj- 2 2 1 




742 C?-^ >-CH2- 2 2 1 




743 a-\ >-CH2- 2 2 1 



744 c\-\ /-CH2- 2 2 1 



745 CI-^Qh"CH2- 2 2 1 



H 



H 



H 



H 



H 



H 



H 



— CK-N-C 





NO. 



— CH-M-C 




, _yCH: 

-<3 



CH-N-C-^Jl 



746 Ci-\ }-CH2- 2 2 1 



H 




747 




2 2 1 



748 C^-{3~^"^' ^ ^ 



H 



H 




-CH-r+-C-^S 
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Table 1,6 9 



1 

Compd. R\-(CH2)j- k m n chirality -(CH2)p-l— (CH2)5-G-R^ 

No. r5 




755 ct-\ /-CH2- 



2 2 1 - H 



758 



759 C»-\ /-CHj- 2 2 1 



o 
II 




749 ci-i >CHr 2 2 1 - H -ct^N^-c 

o 

750 Ch-^CH,- 2 2 1 - H -P^-'t^-^o 

H3C 

751 ci-nQ-CHr 2 2 1 - H -<f^{t^-0 



CHjOH 

752 cmQ-CH^- 2 2 1 - H -fH-ff^-Q 

CHgOH CFs 

753 c^-^CH,- 2 2 1 - H T^^It^-O 

CHjOH 

754 ct-^^CHr 2 2 1 - H -'f'^^r'^'W 

CHjOH 



CH2OH 

p .NO. 



756 cmOch,- 2 2 1 - H -^"-Jt^-^ 



CHzOH 

pCHaCHa 



757 Cl-^[}-CHa- 2 2 1 - H "^f^lt^-^ 



CHjOH 

p pOjCHa 



C-hQ-CH,- 2 2 1 - H -^"■{t'^^ 



CHjOH 



CH2OH 
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Table 1.70 



3>-(CH2)r k m n chirality -(CH2)^(CH2)q-G-R6 



767 



770 



761 Ci-^^CH2- 2 2 1 



H 



760 Ci—%, /-CH,- 2 2 1 - H ~f^[t'^ w 



CHjOH F 




762 cr-^^ CHj- 2 2 1 - H ~?""h^~0 

CHjOH 

763 Ch-^QHCH^- 2 2 1 - H -^f^lt^-O 



CH2OH 



764 CJ^^CH,-. 2 2 1 - H -^"h"^"^ 



CH 



3 



765 Ch-^__^CH2- 2 2 1 - H -.^-j^c-hQ> 



CH3 

786 Ct-\_J^CH2- 2 2 1 - H "^^h"^ 

CH3 

C^-O'''*'^* 2 2 1 - H ^pj^^^o"^' 

CH3 



768 Ci-H^^CHz- 2 2 1 - H • -^--N| 



CH3 



Br 



769 CH-(^CH2- 2 2 1 - H \=J 

CH- 



CHH^-CH2- 2 2 1 > H ^^"^^^--Q 



CH-, 
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5 



10 



15 



20 



25 



30 



35 



45 



50 



55 



Table 1.7 1 



^ nT" ^^^^^'^r k m n chirality R3 -(CH2)p|]-(CH,)^G-R^ 



774 



781 





776 Ch-\ >CH2- 2 2 1 - H 




777 Ch-\ i^CHj- 2 2 1 - H 





771 Ci-\>^CH2- 2 2 1 - H 



772 Ch-H^J-CHa- 2 2 1 - h ^^-{f C-hQ^CFj 



CH 



3 



9H, p 



773 ci-hQ-cHj- 2 2 1 - H ~?"H"'^''Ci 



Ci-^_J^CH,- 2 2 1 - H .-^-N-c-YX 



CH-, SCHj 



775 CH-^^^^CH^- 2. 2 1 - H -<j:-fs^£-H^ 

CH3 C(CH3)3 





NO2 



CH3 




779 CH-Q-CHj- 2 2 1 - H "^~V 



CH3 

NO: 



780 Ci-<(3"CH2- 2 2 1. H ^PK"^'^^ 



CH. 



C^^CH,- 2 2 1 - H -?-V^-CO 



CHn H 



( 
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Table 1.7 2 



^°(^o.'^' R^^^^2)r K nn n chirality W -(CH2)pf^(CH2)q-G-R^ 



783 



788 CH\ /-CHj- 2 2 1 - H 




789 Ci-i /-CHj- 2 2 1 - H 





782 CI-hQ^cHj- 2 2 1 - H _X_'n_^_^^ 



CH3 

,OCH2CH3 



CI-{^CHj- 2 2 1 - H _XJn-C-^ 



9H3 IP 

CH3 



784 Ch-^_/-CH2- 2 2 1 - H ''^'~*H*^"^"2'^C^ 



CH3 

9H3 jp '^^^3 



785 Ch-\^CH2- 2 2 1 - H "f'~[^'^"^Q^ 



OCH- 



786 Ch-{3-CH,- 2 2. 1 * - H 7VI^"^"^- 



787 ChnQ^CHr 2 2 1 - h "/^IT^"^ 




790 cv-^^CH,- 2 2 1 - H ~/<r'^'^~\J 



791 C.-{^CH,- 2 2 1 - H -/Xh'^xJ 

H2C CH2 



792 Ch-^^CHr 2 2 1 - H ~/Xh^'^ 



H,C — CH, 
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Table 1.7 3 



Compd. RV-(CH2)r k m n chirality 



No. R 




793 ci-H^ /"CHr 2 2 1 




794 C\-\ /-CHr 2 2 1 



795 CK^Q^CHa- 2 2 1 



799 




796- Ch-\ i^CHa- 



2 2 1 



797 Ch-A i 




CH,- 2 2 1 




798 CH\ >-CH2- 2 2 1 




2 2 1 




800 CH-\ /-CH2- 



2 2 1 



801 ci-\ /^CH2- 2 2 1 



802 ct-H( /-CH2- 2 2 1 




803 Ci-\ /"CHj- 



2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



R 



H2C CH2 



H2C CH2 



SCH 



C(CH3)3 




H2C CH2 



■ CH3 



CJ 



CH2 




H2C"~'CH2 



pCHa 



H2C"~~CH2 



pCKjCHa 
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Table 1.7 4 



pi 

^ Compd. ^^^(CHg)- k m n chirality 



10 



15 



20 



No. R 




804 Ct-\ /-CH2- 2 2 1 




805 Ci-\ /-CHg- 2 2 




806 Ch-\^>-CH2- 




2 2 1 



807 . C\-\ /-CH2- 2 2 1 



H 



H 



H 



H 



(CH2)p-K(CH2)^G-R 



R 



OCH3 



H9 C C H 



Br 



H2C — CH2 



O H 
(CH2)2-j:-NH2 




25 




808 Ck-\ 2 2 1 



H 



CH3 



30 



35 



40 



45 



50 



809 



81 



CH-<(^^CH2- 2 2 1 



0 Cl-Q^-CHa- 2 2 



811 Oh\ J 




2 2 1 



812 Ch-4J 




CH2- 2 2 1 




813 Ci-( >-CH2- 2 2 1 




814 cKjHCHr 2 2 1 



H 



H 



H 



H 



H 



H 




o 

(CH2)rp-NH2 
O 

9 a 

(CH2)rC-NHj 

o 

{CH2)r9-NH2 
O 

O 



SCH- 



55 
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5 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Table 1.75 



Compd. R^(CH2)p k m n chirality "(CHsM— (CHsfe-G-R^ 

Nq. r5 

815 Ci^O-CH,- 2 2 1- H -^K-^-Q 

O 



816 



817 CH-\j)-CH2- 2 2 1 - H 



821 Ci-\ >-CHr 2 2 1 - H 



Cl-\ >-CH2- 2 2 1 - H I H ^ 



(CH2)rC-NH2 




818 CH-^ /-CHz- 2 2 1- H 1 



O 



9 



— CH-W-C 



. 819 jHCKj- 2 2 1 - . H h'' 



a 
O 



820 CH^CH,- 2 2 1 - H XT^^"^' 



— (j:i-t-N-c--^_^ci 



CHjOCHj 

822 cr-O^CH,- 2 2 1 - • H -«f"-[r^AJ 

CHzOCHj 

823 Cl-O"*'"'" 2 2 1 - H -(j^H-KJ-CHQ 

CHjOCHj 

( 

824 C-O-^"^- 2 2 1 - H -<fH-jf-l ^ 



825 C^-O-CHj- 2 2 1 - H '"[""Jr^-^S,^ 

CH,OCHj 5^ 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



Table 1.7 6 



831 



835 





827 CI— <x /-CHj- 2 2 1 - H 




826 C^-H^ 2 2 1 - H -nH-N^c-/ 

1 H ^= .-.J. 
CH2OCH3 ^ 

1 H 
CHjOCHj 




OCF 



828 C^-Q^CH2- 2 2 1 - H ""f^it^"^^ 

CH2OCH3 

CP 2 

829 ci-Q>-CHz- 2 2 1 - H , -<j^'^-{^c-^> 

CHgOCHa .F 



830 ci-^Q>-cHr 221 - . . H ~9*+-|^-^-^3~'^ 



CH2OCH3 

Br 



Oi-^^CH^" 2 2 1 - H -CH-NhC-^^ 



CHjOCHs 



832 . ci-\_/-CHj- 2 2 1 - H ~?^h"^'"w 

CHjOCHs 



NO 



833 Ci-\_^CH2- 2 2 1 - H ~^^h"^'"^3 

CH20CH3 

834 c>~-^-CH2- 2 2 1 - H -^^^C-<Q-CF; 

CH20CH3 



cK^^"^:* 2 2 1. H -f^^r^^O 



CH2OCH3 



836 Ci-^_^CH2- 2 2 1 - H ""^^[^f"^ 

CHjOCHj 



55 
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Table 1.7 7 



No. 



k m n chirality 




837 ci-^ i~CH2- 2 2 1 




838 c»-\ >"CH2- 2 2 1 



839 Ch-^[^CH2- 



2 2 1 



H 



H 



H 



(CH2)^(CH2)5-G-R 



CH2OCH3 

CH2OCH3 



OCH- 



-(j;H-Nj-C-<^H-OCH3 
CH2OCH3 OCH3 



840 ct-i /-CH2- 2 2 1 



H 



841 . cr— <^^^CH2- 



2 2 1 



H 



u 

-(CH2)2-C-Q^ 




842 Ct-\ /-CH2- 2 2 1 



H 



-(CH2)2-c-<f~V.ci 




843 CI— ^^^CH2- 



2 2 1 



H 



CH- 



-(CH2)2 




844 CY-\ j^CHj- 



2 2 1 



H 



-(CH2)2-C-^^h-CH; 



845 Ch-^^^CHa- 2 2 1 



H 



9' /-\ o 

-(CH2)2- CH( V S- CH3 



846 



CI— CH2- 2 2 



1 



H 



-(CHjVC 




847 Ch-4j^CH2- 2 2 1 



H 



-(CH,)2 



OCH 
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Table 1.7 8 



Co^P^' ^3>-(CH2)p k m n chirality 



-{CH2)p-H(CH2)q-G-R^ 



R 




848 C)~4 /^CHg- 2 2 1 



849 



CI--QkcH2- 2 2 1 



H 



H 




H3C 



-(CH2)2 



HjCO 



PCH3 



850 



2 2 1 



H 



M 

o 




-CH2-S-fVcH3 



851 cr-VJ 




CH,- 2 2 1 



H 



852 CM. J 




CH,- 2 2 1 



H 



- CH2- N-C • NH^^- C F; 




853 0\r\ 



2 2 1 



H 



u 




854 cHs. /-CH2- 



2 2 1 



H 



855 ci-^(_/-CH2- 



2 2 1 



H 



O 

II 



CH,-K}-C-M-^^CH3 



856 Ch-\ /-CHr 2 2 1 



H 



It / — =\ 



857 Cl-^_/-CH2- 



2 2 1 



H 



PCH3 



858 Ch< >-CH2- 2 2 1 



H 



O 
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Table 1.7 9 



869 



R ^ 

^°^P^- ^(^^2)r k m n chirality R^" -(CH2)^(CH2)5-G-rS 



859 C^XD^C"^- 2 2.1 - H _cH,-^^?-^M(^ 



860 Ch-^^CH,- 2 2 1 - H _cH,-J;^C-Nh-Q> 



861 c^-(_/-CH^- 2 2 1 - . H _chj-n-c-n--Q> 



862 C'-O'CHj- 2 2 1 - H _cHj-N-C-N-/~) 



. CH- 

H H N=' 



s /O'^^^' 

863 cKJ-CHj- 2 2 1 - H ^ch^-m-C-k^hTS 



H H \=/ 



864 Ct— ("VcHj- 2 2-1 - H -CH2-N>-C-N-/~VoCH 



H H ' 



o 



865 Ct-^^CHt- 2 2 1 - H -CHj-M^S-^^CH; 



866 CH-^~VcHj- 2 2 1 - H -cHj-M-S-/"^ 



" o 



86.7::- CC-O-CHz- 2 2 1 - H -CH^-N-S-/^ 



CF. 



° CF3 



11 



868 cy-\ /-CH,- 2 2 1 - H -chj-n-s-^_)-ch2CHj 

o 



Ct-^^CHi' 2 2 1 - H -CH2-N-SH^^CH(CH3h 
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Table 1.8 0 



_ 1 FR 
Compd. ^(CH2)i- k m n chirality * -(CH2kT^(CH2fe-G-R^ 
No. R^-^ ^ 



875 



880 




876 Br-\ /-CHj- 



O 



870 CJ-hTVch^- 2 2 1 - H -.cH,-NhS-Y~1> 



o 

871 Ch-^^CHa- 2 2 1 - H -CHj-fvhS-^^(CH2)3CH3 



872 Ot-^y-CH,- 2 2 1 - H -.ch^-n-s-hQ 

o 



873 cr--^^^^CH2- 2 2 1 - H -CH2-r>j-c-acH2-^^ 



CI 



874 Ct-Q^CH2- 2 2 1 - H - ^CH'0-C-[;j~<(^ 



O^CH,- 2 2 1 - H _CH2-^^CHf^ 



H W/ 



877 NC-Q^ CHe- 2 2 1 - H ^ ^^3- N- C-/^ 



878 O^NH^^^CHj- 2 2 1 - H _cHj-r|C-^ 

r^v- o ^^^^ 

879 2 2 1 - H _cH,-j^c^ 



o'"o O P^- 



07-1 



91 
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Table 1.8 1 



Compd. R-^fcHo);- 
No. ' 



k m n chirality ""(CHafe-i— (CHsfc-G-R 

r5 



■-□6 



881 



Br 



2 2 1 



H 



CF- 



882 ^=^>=\ ^ 2 2 1 



H 



-CH 



O .0=3 



883 ^cH,- 2 2 1 



H 



884 



o 




2 2 1. 



H 



O ,CF3 



o 

885 H3C-S-\ yoH^' .2 2 1 

o ^ 



H 



886 




CH,- 2 2 1 



H 



O ,CF3 




887 FaC-i /-CHa- 2 2 1 



H 



888 H0-\ >-CH2- 2 2 1 



H 



O P''^- 




H 



-CH 



890 




2 2 1 



CHj- 



H 



CI 



891 CH-n^CH,- 2 2 1 



H 



-CHj 



O ,CF; 
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Table 1.82 



Compd. RV(CH2)p k m n chirality 

No. 



HjCO 

892 ^cH.- 2 2 1 



H 



-(CH2)pi-{CH2)5-G-R^ 



R' 



-CHj 



CF- 



893 



894 



OaN 



HO CHj 
CH, 



2 2 1 



2 2 1 



H 



H 



O .CF, 



895 




^ >-(CH2)j- 2 2 1 



H 



O 



^CH,- 2 .2 1 



H 



897 



HO2C 



CHa- 



2 2 1 



H 




898 H02C-\ >-CH2- 2 2 1 



H 



899 



OCH- 



2 2 1 



H 



-CH 



900 



HjOOzChQ^chj- 2 2 1 



H 



-CHj-N-C-Q 



901 



.902 



CH— 



2 2 1 



2 2 1 



O2N 



H 



H 



O CF3 



CF. 
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Table 1.8 3 



q4 

No'^'" rZ^^'""^),- k m n chirality _(CH2)p-l-(CH2)q-G-R6 



HQ 




CI, 

910 



CI 

911 



Br 



H 



903 Q^CH3- 2 2 1 - H -CH^-J-CS ' 

OCH, H W 



^CH,- 2 2 1 - H _CH,-y-?-<-5 



906 2 2 1 - H -CH3-N»-?-/~( 



CF3 



o 



CF. 



908 ^H^^^_ 2 2 1 - H -CH.-.c-^ 

909 Ojfl-O-CH,- 2 2 1 - H -CH,-lvK?-M " 



Cf-^CH.- 2 2 1 - H 'OH^-^t^ 



H 



^CH,- 2 2 1 - H -CH.-N-?-^'"'- 



912 ^CH,- 2 2 1 - H ^CH,-^h^'' 



913 H3CO-^CH,. 2 2 1 - H -CH,-^^c-<ri 
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Table 1.8 4 



No. ^' 



k m n chirality R- 



-(CH2)e 



(CH2)jpG-R6 



914 Qk CH:o-Q-CH,- 2 2 1 



H 



-CH,-N-?-^ 



CF- 



OH 



915 CHCH2- 



2 2 1 



H 



CF. 



916 



CH2- 2 2 1 



H 



CF- 



917 



{^CH2- 2 2 1 



H 



o 



918 Hjcojc- CH,-^^ CM,- 2 2 1. 



H 



O .CF; 

-CH3-N|-ChQ 



919 



H9C-<Q>-CH2- 2 2 1 



H 



-ch,-n.chG> 



OCF3 

920 r<^. 2 2 1 



H 



o P'^^ 
-CH,-NJ-C-Q 



921 C^cH,- 2 2 



1 



H 



9 ^^""^ 



922 



O-CH2- 



2 2 1 



H 




H 



O ,CF3 



924 



2 2 1 



H 



PF3 
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Table 1.85 



Compd. '^S-(CH2)j- k m n chirality 
No. 



o 

925 HjM-C-Q-CHj- 2 2 1 



H 



(CH2)^(CH2)5-G-RS 



? 



926 0^cHr«O-cH,- 2 2 1 



H 



CF. 



927 



CHj- 



2 2 1 



H 



— CHa-M-C 



9 ^^^^ 




928 F3CO-\ /-CHj- 2 2 1 



H 



929 



HfiS-^^CH2- 2 2 1 



H 



— CHa-N-C 



930 



CH,- 



2 2 1 



H 



-CH2-N-C 



931 



NC 

W 2 2 1 



H 



-NO- 



932 c^-^CH,- 2 2 1 



H 



CH- 



933 ^Vc^f- 2 



2 1 



H 



934 



CH2- 2 2 1 



H 



935 



02N 



2 2 1 



H 



-CH?-N>-C 
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Table 1.86 



^'T,"'^' o2^<^"2)r k m n chirality R' -(CH2)^(CH2)r-G-R6 



No. R 

936 Qkch,- 2 2 1 - H 



946 





937 (H,c),N-<J-CH,- 2 2 1 - H ~CH,-,Jl-J~i 



.CF- 

.— CH^-N-C- 



939 cT^CH,- 2 2 1 - H ^CH^J,-^'^' 

'"^ ' 2 1 - . H _CH^N-£-^ 



941 ch^^^CH,- 2 2 1 - H . _cH^-^^-L^ ' 

942 ct-\_J-CHr 2 2 1 - H -ch-n-c-hQ 

CH(CH3)2 CFj 

CF 

943 c^-<0-CH^- 14 0- H _ch,-s{-?-^ 

944 ct-nQ-CH,- 1 4 0 - h .cH^-h^to 

945 C>-^-CHr 1 4 0 - H _c„,-KH?-M 



C\r-^yCHr 14 0- H -(CH2h-N-C-^-NO; 
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Table 1.87 



No. R 



k m n chirality -(CH2)^(CH2)q-G-R 




947 C»-A /-CHj- 1 4 0 



PCHa 



H P 




948 C»-\ /r-CHz" 1 4 0 



H 



Ct 




949 Ci-\ /"CHj' 1 4 0 



H 




950 Ch-\ /-CH2- 0 4 1 



H 



O 




951 . . Ch-\ i-CKj- 12 0 R 



H 



1? 



9 




952 ■ c»-\ J-c»2- 12 0 R 



H 



9 2 




N(CH3)2 



953 C»-\ >-CH2- 12 0 R 



H 



I? 



-(CH2)2- ^ C-^^ N (C H3 )2 




954 CI— C >-CH2- 12 0 R 




955 ci-\J^CH2- 12 0 R 



H 



H 



HjC-NH 



956 CmQ^CHj- 1 2 0 



R 



H 



-(CH2)2 



HO 




957 Ci-\ /-CHj- 12 0 R 



H 



OH 
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Table 1.88 



Compd. R^(CH2)(- k m n chirality "r' -{CH2)^{CH2)rG~f\^ 

No. jR 



959 



964 



R 



9 



958 cr\_>CMr 1 2 0 R H _(ch,)^n-c-^ 



Ci-^y-C»i- 1 2 0 R H _cH2-N-C-^-N-C-CH; 



960 ci-O-'^"*- 1 2 0 R H _(CH,)j-NHC-/~V'>^c-CH3 



H \— / H 



961 Ci-(]^CHr 1-20 R H _cH^-^^-c-^^^KCH3 

962 qi-hQh-cHj- 1 2 0 . R H . _(ch2)z-{*-c-^^n-ch3 

963 Cf-\_^CH2- 1 2 0 R H _(CHj)2-N-C-H^\-OH 

^^^^^^^ 



CI-^]^CHr 1 2 0 R H _CH2-N-C-Q- 



965 c»-'^~^CH2- 1 2 0 R H -(CH2)2-N|-c-^^-co2CH3 

r 

966 cr-\jKCH2- 1 2 0 R H -cH;r^{-C--Q-c-CH3 

967 Ci-H^_)-CH2- 1 2 0 R. H -(CH2)j-{vJ-C-HQy-c-CH3 

968 Cl-^-CH2- 1 2 0 R H ^CH^N.?-.^^rNH 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Table 1.89 



972 



975 



^°nT^' Da^^^'^2)r ^ "1 n chiraiity -{CH2)p-lY(CH2)q-G-RS 
969 Ct-^}-CH,- 1 2 0 R H _(CH2)^NKC-f"OiH 



H 



970 Ci-^Q-CHa- 1 2 0 R H -ch^-n-c-h^ 



.N(CH3); 



971 CV-{_y-CH,- 1 2 0 R H _(CH,)2-N-0-^ 



Cf-\7-CH,- 1 2 0 R H _cHy-N-C-f> 



973. Ct-^(^CH2- 1 2 0 R H _(CHj)j-N-C-^ 

974 CI-hQ^CHj- 1 2 0 R H _cHr-N-C-Q>-NH; 



Ct-^^]^CH2- 1 2 0 R H _(CH2)2-N|-C-^^>-NH 



976 c^^cH,- 1 2 0 R H -cH^-rr^-Q 

977 Cf-O-C^,- 1 2 0 R H ■ -(C"a)^N-C^ 



978 O— ^^'^^ CHg- 1 2 0 R H —cH^-M-c- 



NH 



979 Ch-0-<=^*- 1 2 0 R H -(CH,)j-NJ.c-^^V^ 



9 .. . 

NH 
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Table 1.9 0 



^°No^' R^^^'^2)r k m n chirality R' 



(CH2)p-i-(CH2)5-G-R« 



981 




980 Ci-i /-CHj- 12 0 R 



Ct-^^CH2- 1 2 



0 R 



H 



H 




— CH5-^^- 

H 




982 c^-\ /-CHz- 



983 CJ— \ i 




12 0 R 



CHo- 12 0 R 



H 



H 



(H3C)2 N 




984 .Cf-\ /**CH2- 



12 0 R 



H 




CH2OH 



985 /-CHa- 12 0 R 



H 



? 



-(CH2}z- N- C-^^^- C H2OH 



986 




12 0 R 



H 




H 



,CF- 



988 



Ch- <^^^CH2- 1 4 0 



H 



-CH2- 



H 



989 



C>-QhcH2- 1 4 



0 



H 



-CH2-j>*-C-0-CHj-i(^ 




990 CM^ /-CHj- 



1 4 0 



H 



9 
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Table 1.9 1 



994 




Compd. ^(CHa),- k m n chirality -(CH2)p-|— (CH2)q-G-R^ 



No. R 

^^^^ 

991 .c^■^0-CH^ 1 4 0 - H -(CHj)j-c-hQ> 



992 Cf-Q^ CHr 1 4 0 - H .^c^H,)r■c-^y 



PCH3 



OCH3 



993 c>-< yoHr 1 4 0 - H -CCH2)2-c 



9 



C'-O'^"^" 14 0- H 'iCH^)r-t^> 



995 Cl-{~}~^"»" 14 0 - . H . _(CHa)3-C-r^OCH3 



996 C(-^-CH,- 1 4 0 - H _,CHj>3-C-hf-<(3 

997 Ct-^)-CHr 2 2 1 - H -^"•it^'O 



CH2CH(C H3)2 

1? 



CP, 



998 Ci-\J-CHi- 2 2 1 - H ~^""it^"\J> 

CH2CH(CHi)j 

999 Ci-^)-CH,- 2 2 1 - H -?^^^-0 

CHjCH(CH,)2 

1000 CMQ^CHr -221 . H -^^^JT^-O 

OHgCHCCHafe 



1001 Cr-Q-CH,- 2 2 1- H -^^jt^-^ 



QCH2CH2 



CH2CH(CH,)2 
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10 



15 



20 



30 



35 



40 



45 



50 



Table 1.92 



1008 




25 mnfi rn-^ )kch.- 2 2 1 - H- 



1006 C\-\ >-CH2- 2 2 1 




1007 CJ-\ /-CH2- 2 2 1 



1011 CMiv /-CH2- 




1012 Ch-i. /-CHr 




Compd. ^(CHg),- k m n chirality -(CHg)^!- (CH2)q-G-R^ 



No. ^ ^^Pr 

1002 C^^Q^CHa- 2 2 1 - H "^f^^T^-A^ 

CH2CKCH3)2 . 

1003 c-O-CHr 2 2 1 - H 

CH2CH(Cl-(j)2 
O 

1004 ci-O"^"*' 2 2 1 - H -f'^rr^-Q 



1005 



Ct-\J-CH,- 2 2 1 - H -IJH-N- 

CHjCH(CH,)2 OCH3 




CH 2C H(C H3)2 

CHaCKCHa)^ OCHzCHa 
cr-0-CH2- 2 2 1 - H '^"^St^^^O 

(CH2)j-9-NH2 
O 

1009 CI-0-CH2- 2 2-1 - H ^f'^ir^'xJ 



o 

OCHjCH- 



1010 cf-{^cH2- 2 2 1 - H r 



o 



2 2 1 - H -r«-"-o 



{CH2)r^-NH2 
O 



2 2 1 - H -r«-*'^ 



(CH2)a-^-NH2 OCH3 
O 



55 
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Tabie 1.9 3 



R 




O /^CH3 

OCH 



3 



O 



1014 a-^Q^CHr 2 2 1 - H -c>+N{^c-^ocH,CH3 



(CHa)7-9-NH2 

o 



O OCH3CH, 



1015 Ci-Q^0H2- 2 2 1 - H -cj^H-Nf-c-^ocH^H 



(CH2)r<J-NHa OCHjCrt, 
O 



1016 C^nQ^CHa- 2 2 0 - H ^cH^Ji-^'' 



1017 c^-0"CHr .2 2 0-- H -ch^n-c-hT^ 



PCH2CH3 



1018 C^OCH,- 2 2 1 - H _cH,-^£-^0CH,CH3 



1019 CI— ^^^CHj- 2 2 1 - H -CH2-N-C— ^^OCHjCHa 



1020' CmQ-CH,-. 2 2 1 - H ^cH,-N-l-r^o^H, 



OCH2CH3 

pCHjC H3 




• p .pCHjCFa 

1021 Ch-^]^CH2- 2 2 1 - H -CH2~N-C 

n PCH3 

^^^^^^ (S) Y ( 

1022 ChH^_^CH2- 2 2 1- H ""^^{t^'^W 

CH3 OCH3 

(5) p /•^^^^'^^^ 

1023 Cf-Q-CHj- 2 2 1 - H '"^^{t^^'W 



CH 



3 
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Table 1.94 



Compd. RS-(CH2)r k m n chirality 'R^ 
No, 



1025 



1026 



1033 




1024 CJ-\ /-CH^- 2 2 1 



Ch-^Q^CH^-. 2 2 1 



Ci--Q^CH2- 2 2 1 



1027 Oi-^^CH^- 

1028 Ch-^^^CHa- 



1029 Cf-\ >^ 




1 030 C^-'^^^CH^- 



2 2 1 



2 2 1 



CHo- 2 2 1 



2 2 1 



1031 Ct--vJ^^"2- 2 2 1 



1032 /-C"^' 2 2 1 



Ci-nQ-CHa' 2 2 1 



1034 Ch-i 2 2 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



•(CH2)pT7(CH2)^G-R^ 



(S) 9 

— C H- ^^C— H; 



CH- 



(S) p 



OCH3 



CH. 



(S) P PCH^CH 



CH 



OCHjCHa 



CH- 



T H 

CH3 



OC H2C F3 



CHa 



PCH2CH3 



PCF^ 



CH 



OCH3 



CH3 



OCH. 



CH3 OCHj 



H V=/ 



CH- 



CH3 



OCH. 
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Table 1.95 



Compd. R^(CH2)r 
No. ^' 



1037 



1042 



1044 



k m n chiraiil/ R- 




1035 ct— 4 i-CHz- 2 2 1 



1036 Ci-^^^CH^- 2 2 1 



Ci-^^^CHj- 2 2 1 



1038 ChH^^^CHa- 2 2 1 



1039 Ci-H^^CHg- 2 



Z 1 



1040 c\-\ /-CHj- 2 2 1 




1041 " ..cr-\ >-CH2- 2 2 1 



Ch-Q^CHj- 2 2 1 




1043 c\-\ /-CHj- 2 2 1 



CI— Q^CHj' 2 2 1 




1045 O^J-CHr 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



ifeiT 



''(CH2)p-K(CH2)5-G-R6 




CH. 



-CH-N-C-^^y-OCHjCH, 



CXHjCH; 



OCHjCFa 



CH' 



-QH-N-C--f ^ 

^ OCF^ 



CH3 



o OCH- 
-CH-N-C-/ ) 



CH3 



-CH 



•CH 



H2N 
H2N 



OCH3 
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Table 1.96 



^""no,"^^ R2^^^^2)r k m n chirality *r3 -(CH2)^(CH2)5-G-R 



1050 



1054 



1055 



1056 




1047 2 2 1 - H 




1051 Ch-\ >"CH2- 2 2 1 - H 



R 



1046 Ch-H(^CH2- 2 2 1 - H -CH^-N-C--^ 

H2N CI 




1048 C»~^^Jkch2- 2 2 1 - H -CHa--N-C-^^OCH3 

H2N OCH3 

1049 C^-hQ^cHs-- 2 2 1 - H -CHz-jvhC-HQ 

HgN Br 
pC H3 



y=v (S) 9 C 

Ct-\^CH2' 2 2 1. - H '^^^ft^'"^^^ 



CH2CH(CH3)2 OCH3 
(S) 9 CH2CH3 

CHjCHCCHa)- 



2 

PCH: 



1052 c>-(^j^_y-CH2- 2 2 1 - H -(jlrt-N-C-H^V-OCHa 

CH2CH(CH3)2 OCH3 



1053 C»--^Q^CH2- 2 2 1 - H -^H-N-C-^^OCH2CH3 

CH2CH(CH3)2 



^ (S) 9 - W<^^"2^H3 

Ci-\_J^CH2- 2 2 1 - H -<J:^+'N-C-H^|^^^ 



CH2CH(CH3)2 OCHzCHa 



_ (5) 9 PCH2CH3 

CIhQhCHz- 2 ^^2 1 . H -<j:H-N-C"Q^OCH3 

CH2CH(CH3)2 

(S) 9 9£^2CF3 

C)-Q-CH2- 2 2 1. H "f^{t^"0 

CHjCHCCHJa OCH2CF3 
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TabJe 1.9 7 



^nT"^' k m n chiraiity ' r^ "(CHa)^ 



(CH2)priT(CH2)q-G-R5 



1058 



1067 




1059 Ct-i >-CH2- 2 2 1 - H 




1064 Ct-i /-CHj- 2 2 1 - H 



^^^^ (fl) p OCHjCHa 

1057 Cf-\>-CHj- 2 2 1 - H -CH-OhC-/~\ 



H 

CH2CH(CH3)8 



Ch-^_j>-CHj- 2 2 1 - H ~?""h'^"'^3 

CH2CH(CH3)2 



CHgCKCHa) 



z 



n PCH2CH3 

1060 Ct-^./ CHj- 2 2 1 - H -CHhNhC--fVoCH3 



CH2CH(CH3)2 

1061 C^-h^^JhcHj- 2 2 1.- H ~9^{:f^"Al3 

CH2CH(CHa)2 OCHgCFj 
(S) 9 PCH2CH3 

1062 Ct-^_^CH2- - 2 2 1 - H ~*^^h'^""'^3 

CH2CH(CH3)2 



PCH3 



1063 Ci-^^CHs- 2 2 1 - H *"?*^H ^"""^^3 

CH2CH(CH3)2 

J H \— -r 

CH2C H(C 143)2 



1065 Ch-^^^y-CHj- 2 2 1 - H 



CH2CH(CH3)2 OCH3 



[R) 9 .OH2CH3 

1066 Ch-^^CHj- 2-21 - H '~?^h"^'^0^ 



CH2CH(CH3)2 

Ch-^^CHj- 2 2 1 - H -CH"hhC--QKOCH3 

CH2CH(CH3)2 OCHj 
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Table 1.98 



^""no,"^' R2>"^^^2)r k m n chirality ' -(CH2)^(CH2)5-G-R^ 

1068 Ct-^VcHj- 2 2 1 - H -CH-N-C-<^)>-OCH2CH3 



1072 



1073 c\-\ /-CHr 2 2 1 - H 



1075 Ch-\ hoHr 2 2 1 - H 



1077 CM^ >-CH2- 2 2 1- H 



H \= 
CH2CH(CH3)2 



CH2CH(CH3)2 bCH2CH3 

1070 CJ--Q^CH2- 2 2 1- H • 'J'^Jt'^^^vJ 



9 " 




1071 ci-h^^JhcHj- 2 2 1 - H I H 



C|-^_^ CHj- 2 2 1-^ H ""J^^H*^ \^C(CH»)3 




1074 Ci-Cl^C"2" 2 2 1 - H ■"^"H*^^^^c>^/ 



CKjOCH^hQi 

1076 CJ-Q^CHj- 2 2 1 - H "pH^K^ 

1078 Ch-O-CHr 2 2 1. H X""""^ 
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5 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Table 1.9 9 



Compd. ^^(CH2)p k m n chirality -{CH2)pi— (CH2)^G-R^ 




1082 ct-\ /-CHg- 




1083 CJ--\ /-CHr 



1086 Ci-i >CH2- 12 0 R. H 



1087 cMfVcHr 1 2 0 R H 



No. ' ^^^R 

1079 CJ-^3^CH2- 2 2 1 - H •j^^JJ"^''^ 

1080 C»--<Q^CH2- 2 2 1 - H "p^^^^W 



9 - " 

1081 C^^CH,- 2 2 1 - H 



2 2 1 - H JcH-N-O-^ ' 



•CH- 

I 

(«> 9 

•CH 





1084 ci-(3-CH2- 1 2 0 R H -CH2-N-C--^ 



9 ^"^^ 



2 



1085 Ci-\_y-CH2- 1 2 0 R H H >=/ 




1088 a-< >cHr 1 2 0 R H _cH2-N^c-/^9 



H 



1089 ■ oy^ry-CHr 12 0 R. h -CH,-^j-c-/;JJ^ 



H 
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Table 1.100 



k m n chirality 



No. ■ R 



R 



■(CH2)5-G-RS 



1090 CI— \ /-CHj- 




12 0 R 



H 



PCH2CH3 



1091 Oi-\ hcHr 12 0 R 




1093 or-^^^CH^~ 1 2 



0 R 



H 



1Q92 c^-\ /^-CH,- 1 2 0 R H 



H 



-CH2CH2-J^C-H^^ 

HzN 



CI 



CH2CH2- JshO-^^^ 



NO- 



H2N 



-CHjCHj-N-C-^Q 

H2N 



1094 . Ct-^^CHj- 1 2 



0 R 



H 



H 



1095 CI-\ >-CHj- 12 0 R 



H 



-CHjCHj-N-C-^Q^ 



1096 Cf-i> /-CH2- 




1 -5 ^ Ti 



H 



•9 



CH2CH2— N-C 




H 



1097 Ch-\ /-CH2- 1 2 0 R 



1098 ct-\ /-CH2- 12 0 R 



H 



Br 



1099 >-CHr 1 2 0 R 



H 



-CH2-NhC-^[^J)-l 




1100 Cr-\ >-CHr 12 0 R 



H 
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Table 1.1 0 1 



No. ' 



k m n chirality "(CH2)^(CH2)5-G-R^ 



10 




1101 Ch-\ /-CH^- 12 0 R 



H 



-CH2-N.C-i^^CH3 



15 




1102 CI— \ /-CHa- 12 0 R 



H 



CH. 




NO' 



20 



1103 



H3C--Q>--CH2- 1 2 




0 R 



1104 H3C-\ >-CH2- 12 0 R 



H 



H 




9 



25 




1105 H3p-\ /-CHr 12 0 R 



H 




30 




1106 H3C-<k>--CH2- 12 0 R 



-CH2- fvh O-H^^- CH: 



55 



1107 HjC-^QH-CHi- 1 2 



0 R 



H 



9 /^'^^ 

-CH2-j>^C— NO 



40 



1108 



12 0 R 



H 



9 

- C H 2- C— C H 



45 



50 



1109 



1110 



1111 



12 0 R 



12 0 R 



12 0 R 



H 



H 



H 



55 



112 
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Table 1.102 



No R2^^*^'^2)r k m n chirality -(CH2)^(CH2)5-G-R 
1112 ^CH,- 1 2 0 R H -ch,-M-?-Y-Cno, 



1 120 




1113 CV-<>-CH2- 2 2 1 - H 




1114 Ch-\ /-CHr 2 2 1 - H 




1115 Ch-\ /-CH2- 2 2 1" H 



Ha CO 



OCH 




H 



9 



-CHj-W-C-^K-CHj 




9 .. ^ 



1116 Ch^Q^CM,- 2 2 1 •- H • ^cH,-N-?-^CH3 



CH 

1117 C^hQ^CH,- 2 2 1 - H _cH,-N-?-^NO, 



CF 

1118 Q_j.tOcH, 1 2 0 R H _cH,_M-?-M 



9 '"'^^ 



1119 H3CS-^_>CH^ 1 2 0 R H _CH,_M.?-^ 



9 '^'^^ 



-CH,-M.C-^ 



1122 (H,c),CH-Q-cHr 1 2 0 R H ~CH,- Jc~rS 



113 
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Table 1.103 



No. 



k m n chiraiity 



(CH2fe^(CH2)5'G-R^ 



10 



1 123 




CHj- 12 0 R 



Br 



H 



CF. 



15 



20 



25 



30 



35 



40 



45 



1124 



12 0 R 




1125 Ch-\ /-CH:r 2 2 1 




1126 CH-^ /-CHg- 2 2 1 




1127 Ci-\ /-CH^- 2 2 1 




1128 CJ-\ /-CHj- 2 2 1 



1129 c»-^Q^CH2- 



2 2 1 



1130 ^^^---^O^^^s- 



2 2 1 



1131 CK-^^CHa- 2 2 1 



1 1 32 CH-Qn-CHr 



2 2 1 



H 



H 



H 



H 



H 



H 



H 



NO, 



9 




CMjOCHjhQ 



9 



CF, 




j H . \=> 



Br 



CI 



k5" 



50 H3CO 

^^33 1 2 0 R 



55 
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Table 1.1 04 



Compd. R V-(CH8)p 
No. ' 



1134 



1135 



1136 



1137 




12 0 R 



12 0 R 



0-f~VcH,- 1 



H3CO 



2 0 R 




CHj- 12 0 R 



Br 



H 



H 



H 



H 



k m n chirality R» -(CHjfe-f— (CHgh-Q-R^ 



R 



CP. 



9 



9 /^^^ 



1138 




rV-cH,- .1 2 0 R H 



1139 ^^'^CH2)2-- ■ 1 2 



0 R 



H 



9 



1140 



1141 



O2N 



CH,- 1.20 R 



O2N 




CH2- 



12 0 R 



H 



H 



9 



9 



1142 



R 



H 



• 2' 



1143 ^f^'^^Vv 12 0 R 



H 



1144 




CHi- 12 0 R 



HaCO 
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Table 1.1 05 



No. 



k m n chirality 



1 1 45 H3C 




CH2- 12 0 R 
NO2 



H 



— Q 6 



(CH2)pi-(CH2)5-G-R 



R 



-CHo-I^C-/^ 



1146 <Q^c3H,o~(^-cH2- 1 2 



R 



H 



-CH,-M-ChQ> 



1147 



9 



H>c-c-N-(^_J^cHr 1 



2 0 



H 



9 



H \=/ 



1148 




1 2 0 



H 



CH2 



9 ^"""^ 



H 



1149 



1 2 0 



H 



pCHjCH: 



1 150 



12 0 R 



H 



CH2CH3 



1151 



12 0 R 



H 



9 



-CHj— N-C-CHj- 



1152 



1 2 0 



H 



H 



1153 



1 2 0 



H 




1154 



1 2 0 



H 



H 



1155 



1 2 0 



H 
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Table 1.1 06 



No. 



k m n chiraiity * 



11 56 



1157 



1158 



1159 



1160 



1161 



1162 



1 163 



1164 



1165 






J- 


H3C 

















CH,- 



CHj- 



1 2 0 



1 2 0 



12 0 R 



12 0 R 



1 2.0 



12 0 R 



2 0 R 



12 0 R 



12 0 R 



12 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



R' 



•(CH2)5iT{CH2)^G-R6 



HgN CI 

-CHj-N-C-fVoCHa 
HjN OCH3 

H2N Br 



9 

-CH2-N-C-/> 



CF. 
H N==/ 



9 

•C- 



H W/ 



~CH2 



H \«/ 



1166 



1 2 O R 



H 



H \==/ 
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Table 1.107 



^N^""^- R>"<^"2)r k m n chirality W -(CH2)p^^(CH2)^G-R6 

R 



1168 



1 169 



11 70 



C 



H 

KjC- 




1171 Ci-\ /-CHj- 1 2 0 R H 



1167 CH-4 /-CHj- 2 2 1 - H 9 




VVcH,- 1 2 0 R H J. 



OCVCH.- 1 2 0 R H -CH.-.?-^"^ 



-CH,-N-C-^5- 



Br 



1172 QH-C^C^z" 1 2 0 R H ~^"2"~K"^~^^'X^ 



H 



1173 CI-H^^_/-CH2- 1 2 0 R H -CHr-NJ-C- 




H 



1174 - CHH^^^CHj- 1 2 0 R H H 



H2N 



CH 

1175 .H3C-<yKCH,- 1 2 0 R H • -CH,-N-?-/iKBr 



1176 HaC-^Q^-CHj- 1 2 0 R H ~^"'~H nX^°" 



H 



1177 HjC-Q-CHj- 1 2 0 R H ~'^"*~H aX^^*^"' 



H 
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Table 1.108 




1178 H3C-\ >-CHj- 1 2 O R H 



1184 >r>-CHi- 1 2 0 R H 




' 



1179 H3C-^([^CH2- 1 2 O R H -cH2-rs|-c-H^^ 



NO 



2 



H2N 



1180 HgC-^^^CHz- 1 2 0 R H ^^"^*'h"^~00' 



H 




1181 >r>-CHr 1 2 0 R H 



1182 r>-CHr 12 0 R . h -CHj-N-c-^nTY^" 



H 



1183 JC>-C"2- 1 2 0 R H "^"*~h'^~00' 

H 

1185 A./-CHr 1 2 0 R H "^^^K-^-^J 

1186 ^-^"2" 12 0 R H ~^"'"h "CO 



1187 Ch^CH,- 2 2 1 - H -CH^J-f^H-Br 

_ P OH 



H 

CH 



H 
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Table 1.1 09 



No. R 




k m n chirality 



1189 c>-\ >-CH2- 2 2 1 



H 



(CH2)p-|-(CH2)q-G--R6 




0CH3 



1190 



1191 



Ch-nQKCHa- 2 2 1 




12 0 R 



H 



H 




CH2-N-C— C ^ 



1 192 



12 0 R 



H 



1193 



1194 



1195 



12 0 R 



12 0 



12 0 



H 



H 



H 



1? 



1196 



1197 



1198 



1199 




12 0 R 



12 0 R 



12 0 R 



1 2 0 



H 



H 



H 



H 



_CH,-|^C-H0 

F 
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Table 1.1 1 0 



^o>(CH2)i- k m n chirality 
No. R*^ 



1200 



1201 



1202 




12 0 R 



12 0 R 



CH2- 12 0 R 



H 



H 



H 



■(CH2)p|^(CH2)p-G-R« 



CI 



-CH,-m-C-hQ 




1203 H3C-\ /-CHj- 12 0 R 



H 



9 r-^"^' 

-CH,-N^C-^ 




1204 • H3C-\ >-CHi- 12 0 R 




1205 "3C-\ /-CHf 12 0 R 



H 



H 



- CHj— («*- C— ^ y 
F3C 



9 



1206 H3C-4>-CH2- 12 0 R 



H 



-CHj-N-C 



9 



1 207 HjC 




CHa- 12 0 R 



H 



F 



CF, 



1208 



HaC-^^^CHa- 1 2 



0 R 



H 



-CHj-tv|-C-^^ 



1209 HjCH^-CHa- 1 2 



0 R 



H 



CH 



1210 HjCH^^CHa- 12 0 R 



H 



-CH,-JfC-Q 

Cl 
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Table 1.1 1 1 



Compd. ^(CH2)p k m n chirality ^(CHskl— (CHofe-G-RS 



1211 H3C-^Q-CH2- 1 2 0 R H 




1216 0>-^^CH2- 2 2 1 - H 



1219 





1212 H3C-^5-CH,- 1 2 0 R H ^cH,-fshC-^ ' 



1213 C>-4 >-CHi- 2 2 1 - H -CHa-rshC-Hf^ 



1214 C»-Q^CHr 2 2 1 - H ^^"2-j:{-C-H^> 



25 -1215 Cir^Q-CH2« 2 2 1. H . -CHj-NJ-C-^J 



F 

CI 



CI 




9 



CF3 



1217 Cf-Q-CHr 1 2 0 R H "^"^"[^^"0 



CI 

9 '^^^ 



1218 CH-Q-CHa- 1 2 0 R H • -CH2-N-c-^5 



F 



CH 



1220 C^-^^^CHr 1 2 0 R H "^"^""h^ >=/ 



3 



Ct-^^CH^- 1 2 0 R H _cH^M-?-.^^C1 



H,N 



1221 Ci-\_/-CHr 1 2 0 R H -CHj-N-C-^Jh-F 
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Table 1.1 1 2 



^^^P^- ^3>-(CH2)- k m n chiralily ' -(CH2)547(CH2)5-G-R 



1226 H3C-\^CH2- 1 2 0 R H 



1229 H3C-< ycHr 1 2 0 R H 



:-d6 



R 



5 



1222 Ch-0^^^2" 1 2 0 R H 

H 



1223 chhQk-ch^- 1 2 0 R h p r<''^^ 



NO. 



1224 C^~^^^y^^"2~ 1 2 0 R H "'^"2'~h"^""^3 



HO 



1225 HjC-^^^CHa- 1 2 0 R H ''^^^"^'''^(^ 



CI 

CH- 



H )— / 
F 



9 '"""^ 



1227 H3C-\_>-CHi- 1 2 0 R H _cH,-jj.c-^-C. 

1228 HjC-^-CHj- 12 0 R H "'^"^{^^"^5 



H >=/ 



« 

^ - . ' CH3 

1230 H,C-Q-CH,- 1 2 0 R H -CH^-N-C-Zpf 

H 

1231 H,C-0~<^"2" 1 2 0 R H ff ^^~0 

-CHj-NJ-C-^^^ 

1232 HjC-^-CHr 1 2 0 R H 

HO 
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Table 1.1 1 3 



10 



15 



Compd. '^h>-{CH2)r 



1233 



1234 



k m n chirality 




1 2 0 



12 0 R 



H 



H 



(CH2)p-tj(CH2)5-G-R^ 



CI 




20 



25 



1235 



1236 



1237 



12 0 R 



1 2 0 



1 2 0 



H 



H 



H 



CH. 




HoN 



30 



55 



40 



45 



50 



1238 



1239 



1240 



1242 






1 2 0 



12 0 R 



12 0 R 



1241 /-ChV 2 2 1 



CHr 2 2 1 



1243 2 2 1 



H 



H 



H 



H 



H 



H 




— CH2- 



HO 



CI 
F 



- CHj- C-^^^^J^ CI 



55 
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Table 1.1 1 4 



Compd. V-(CH2)r 
No. ^' 



1244 c 




CH2- 2 2 1 



1245 C 




CHo- 2 2 1 



k m n chirality R= 



H 



H 



-(CH2)^(CH2)q-G-RS 




1246 C*-VJ^*^"2- 2 2 1 



H 



9 ^^^^ 

H 




1247 CH\ i~CH2- 2 2 1 



H 



9 y<~} 



H N==/ 




1248 CH-\ .2 2 1 



H 



-cH,-N-?:H0 

HO 



NO 



1 249 C 




12 0 R 



H 




1250 H3C-\ ^CHj- 12 0 R 



H 



9 /'^O' 



1251 



12 0 R 



-CHa-N-C-^^-Cl 




1252 ChH^ /-CH2- 12 0 R 



H 



9 



-CH2-l^|-C-<^-CH(CH,)2 



1253 HaC-^Q-CHr 12 0 R 



H 



9 



CH2-N-C-H^^^CH(CH3)2 



1254 




12 0 R 



H 



9 



CH2— J^C- 




CH(CH3): 
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Table 1.1 1 5 



Compd. RS-(CH2)r 



k m n chirality 



1257 



1259 




1 255 C»-\ J^-CHj- 1 2 0 



1256 H3C-<Q^CH2- 1 2 



0 R 




12 0 R 




1258 H3C-\ /-CH,- 1 2 0 



pH3 



CH2- 12 0 R 



H 



H 



H 



H 



H 



(CH2)p-i-{CH2)5-G-R6 



R 



Bf 



8r 



H )=/ 



.CI 



CI 



1260 H3C-\ /^CH2- 




1 2 0 



H 



-CH^N-C-<Q 



1263 




1261 Cf-\ /-CHr 12 0 R 



1262 HaC-H^j^CHj- 1 2 



CH3 



0 



12 0 R 



H 



H 



H 



H3C 

■CHr-N-c-<C T 

H V° 
H3C 



1265 



.1264 /-CH2- 1 .2 0 R 



CH2- 12 0 R 



H 



H 



P 



H 




H3C 
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Table 1.1 1 6 



No. 



k m n chirality 



1266 



12 0 R 



CH- 




1267 CJ-\ /-CH^- 12 0 R 



H 



H 



•(CH2)pi-(CH2)5-G-R6 



9 



-CH,-Nf-C 



H 



9 




i-bC 



OCF- 



H 



1268 



R 



1269 C 



CHj- 12 0 R 




1270 C»-\ 12.0 R 



H 



H 



H 




H3C0 



HO 



Br 




1271 C)-^Q^CH2- 1 2 0 



R 



H 



NO 





1272 HaC-^ /-CH2- 12 0 R 



H 



OCf=3 



H 



1273 H3C-Q)-CH^ 12 0 




1274 H3C-\ /-CHj- 12 0 R 



1275 H3C--Qh-CH2- 1 2 



0 R 



H 



H 



HgCO 



CI 



HO 



Br 



HO . 



CI 



1276 



CH2- 12 0 R 



H 



-CH,-N-C-.Q-F 
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Table 1.1 17 



Compd. f^S^^cH 
No. 



1277 



1278 



1279 



1280 



1281 



k m n chiralily 'R=* 




■CH3 



CH; 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



H 



H 



H 



H 



H 



(CH2>^(CH2)5-G-R6 



H 



H3CO 



HO 



Br 



HO 



NOg 




1 282 . Ch-\ i-CH,- 2 2 1 



H 



H 




1 283 Ch\ /-CHg- 2 2 




1285 C 




1 



1284 c^-\ /-CHr 2 2 1 



CH,- 2 2 1 



H 



H 



H 



H3CO 



CI. 



.CH^^^?-0 

HO ■ 



Bf 



HO 



CI 



1286 ""'"^NtcH^i^o-Q^cH,- 12 0 R 



H 



9 

-CH^-•^^c-<^ 



H N=/ 



1287 



12 0 R 



H 



H N=/ 
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Table 1.118 



'^nT''" R^^^'^2)r k m n chirality 




H 



~(CH2)5-t-(CH2)5-G-R6 



R 



H W:/ 



"1289 



1290 




12 0 R 



CHj 
CH3 

^/ — CH9- 
CH3 



12 0 R 




1291 HaC-^ 12 0 R 



H 



H 



H 



-CH,-J;^C-Q • 

CH3 



PCH3 



9 



CH- 



H 



1292 HaC-H^ /-CH2- 12 0 R, 




1293 H3C-\./KCH2- 12 0 R 



H 



H 



CM- 



HgN Br 



F 



PP3 




1294 H3C-\ >-CHj- 12 0 R 





1295 H3C-\ >-CHj- 12 0 R 



H 



V O^C(CH3)3 
-CH2-N-C-<Qf 



1296 HaC-^Q-CHz- 1 2 



0 R 



H 



9 i^SCH, 



1297 HaC-^^^CHj- 1 2 



1298 



0 R 



HjCCi 



H3CO--^>-CHa- 1 



2 0 R 



Br 



H 



H 



129 



EP 1 179 341 B1 



Table 1.1 1 9 



Compd. RV(CH2)r k m n chirality 
No. ' 



1299 H3C 




CHj- 12 0 R 



H3C0 



H 



-(CH2)^(CH2)^G-Re 



OCH3 



12 0 R 



H 



_CH,-^|-c-^ 



1301 




12 0 R 



H 



_CH,-p{-C-^ 



1302 




12 0 R 



H 



1-303 




2 0 R 



H 



9 



1304 



Hi CO 



2 0 R 



H 



9 r^'^' 




1305 >=< 12 0 R 



9 AHf""' 
-CH2-N-C-Q 



H3CCH2C) 

1306 H>CoO-CHr ■« 2 0 R 



H 



1307 




HO 



2 0 R 



H 



•9 



1308 126 R 



H 



1309 



HnC 




2 0 R 



H 
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Table 1.120 



No. r2- 



k m n chirality R= 



1310 



131 1 



1312 



1313 



1314 



1315 



1316 



1317 



1318 



1319 



1320 



8 



(CH2)pt-(CH2)5-G-R5 



R5 



H3CO 


1 


2 


0 


R 


H 






1 


2 


0 


R 


H 






1 


2 


0 


R 


H 


-CH,-j^C-Q 


Br 


1 


2 


0 


R 


H 






1 


2 


0 


R 


H 






1 


2 


0 


R 


H 






1 


2 


0 


R 


H 




O2N 


1 


2 


0 


R 


H 


-CH,-N-C-^ 


CI— ^[^CHj- 


1 


2 


0 


R 


H 


-CH^N^C-<J 




1 




0 


R 


H 






1 


2 


0 


R 


H 


-ch,-n-c-hQ 
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Table 1.121 



(CH2)^(CH2)^G-'RS 




1321 CHH^ /KCHj- 12 0 R 



H 



- C H 2~ C -H^^^^J)— C I 




1322 >-CH2- 12 0 R 



H 



1323 CI 




CH,- 12 0 R 



H 




1324 Ch-^^j>~CH2- 1 2 0 



R 



H 



HO 



CH. 



1325 CH-QnCHa- 1 2 0 



H 



H >=> 




1326 Ch\ >-CHi- 12 0 R 



1327 Ci-H^]^CH2- 1 2 0 



R 



H 



H 



HO 



K2N 




1328 HaC-^ /-CH2- 12 0 R 



H 




1329 H3C-\ /KCH2- 12 0 R 



H 



CI 



CHj-N-C-^^-CH; 



1330 HaC-^^CHj- 1 2 0 

« ^^^^^^^ 



R 



H 




1331 H3C-h( >~CHr 1 2 0 R 



H 



HO 



CH. 
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Tabfe 1.122 



Compd. RS-(CH2)r 
No. ^' 



k m n chirality R- 



(CH2)p-tj(CH2)q-G-R6 
R 




1332 H3C-\ /-CHj- 12 0 R 



H 



H \=/ ^ »^ 



1333 HjC-s^^^CHj- 1 2 



1335 



1336 



0 R 



1334 H3C-^Qkch2- 1 2 



0 R 




12 0 R 



12 0 R 



H 



H 



H 



H 



HO 

-CH,-M-C-Hp 




1337 



12 0 R 



H 



1338 



1339 



1340 



1341 





12 0 R 



12 0 R 



1 2 0 



12 0 R 



H 



H 



H 



H 



H 

HO 



CHj— N-C 

H vssa 




HO 




1 342 CH\ >-CHj- 2 2 1 



H 



Br 



■CH2-h|-C 
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Table 1.123 



R 

^nT"' R^^^'^^r k m n chirality > -(CH2)^(CH2)5-G-r6 

R 



1349 



1352 




1343 c>-\ /-CHj- 2 2 1 - H 




1346 ci-\ /-CHj- 2 2 1 - H 




1351 a-< >-CH2- 1 2 0 R H 




1353 X>-C»»- 1 2 0 R H 



9 



-CH2-'N-C--^^~CH: 



1344 CH^Qhch,- 2 2 1 - H .CH,-|^?^^ 



CI 



1345 Ch-HT^CH^- 2 2 1 * H -CH2-N-C-/^ 



H )=/ 
HO 



-CH2-f|C-HQ 
HO 

1347 CHnQ^CHr 1 2 0 R H _ch^^j^§.^^"= 

1348 HaC-nQ-CHr 1 2 0 R H _cH2-N_?.-^Qj^^"^ 



1350 CHnQKCHr 2 2 1 - h ^ch^-n-c-ZT^"^' 



H 



HM 
O 



H^C-OCH,-. 12 0 R • H ""'"""^ ■ 



O 



p /9' 



O 
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Table 1.124 



^°No^' R2^^^^2)r k m n chirality 



1 354 Ct-H^[^CHj- 



2 2 1 



H 



-(CH2)piy{CH2)5-G-RS 



1355 c 



1357 



1359 



1360 




CH2- 1 2 0 



1356 ^30-^^^y-OH2- 1 2 0 



CH3 



• CH3 



CH3 

CH2- 
CH3 



12 0 R 



1358 ci-\ /-CHg- . 2 2 



1 



12 0 R 



12 0 R 



H 



H 



H 



H 



H 



H 



9 



-CHa-N-C-f^ 




CN 



CM 



-CH,-|^KC-0 

H2N 



CN 



.CN 



CH 



H 




CH3 
CH3 



CH3 
CH3 



1 361 HaCnQ^CHs- 1 2 0 



H 



9 



•CHj— N-C 




OCH- 



1362 



1363 



CH2- 
CH3 

CHa 



1 2 0 



12 0 R 



H 



H 



PH3 



CH. 



9 A-VCHa 




1364 H3CH( >-CHr 12 0 R 



H 



CH2-N-C-H^ 



.CH: 
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Table 1.125 



pji 

Compd. "_^(CH2)j- k m n chirality 



-(CH2)5-t-(CH2)5-G-RS 



1365 



1366 




12 0 R 



12 0 R 



H 



H 



9 



H3C 



9 



CH2~N-C 




CH 




• 1367 12 0 R 



H 



9 




1368 0\-\ /-CH2- 12 0 R 



H 



1369 /-cHj- 1.2 0 R 



H 



9 /=< 



PCHgCF; 



1370 Ct-nQH-CHj- 1 2 



0 R 



H 



-CHj-hJ-C-fJ 



1371 a~< >-CHj- 12 0 R 



1372 Cl-< /-CH2- 12 0 R 



H 



H 



1373 H3C-4 >-CH,- 12 0 R 



H 



."■ .CF. 



1374 HsC-^^CHj- 1 2 0 



R 



H 



F3CCH2O 




1375 HjC-VZ-CHj- 




12 0 R 



H 



-CHj-N-C-fJ 
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Table 1.126 



Compd. P'^^cHp):- 
No. 



k m n chirality 



1378 



1379 



1380 



1381 



1382 




1376 HaCHx /-CHj- 12 0 R 



1377 H3C-<Q)-CH^- 1 2 0 




CHs- 12 0 R 



CH3 
CH3 

- CHa 
CH3 

CH3 

CH3 

CH2- 
CH3 



12 0 R 



12.0 R 



12 0 R 



12 0 R 



H 



H 



H 



H 



H 



H 



(CH2)p+7(CH2fe-G-RS 



R 



-CH,-jv}-C-^ 



H 




1? /= 



-CH8-N-C-^_J^CI 



p3CCH2d 




pC H2CF3 



-CHi-J*-C-<J . 



I? 



^ H 




1383 CI 




CH2- 2 2 1 



H 




1384 c»-\ /-CHs- 2 2 1 



H 



1385 




CH2- 2 2 1 



1386 c 




CH2- 2 2 1 



H 



H 





9 ^ 
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Table 1.127 



No. 



k m n chirality R- 



1387 



1388 



1389 



1390 




12 0 R 



12 0 R 



12 0 R 



12 0 R 



H 



H 



H 



H 



-(CH2)p-K(CH2)5-G-R^ 



9 ,^^^^^^h 

H Vn 
I 

CH3 



9 




NT 



N 
6 



9 /-^""^ 

— CHj— /N^C— f\ 



12 0 R 



H 



9 



CF, 



1392 



2 O R 



H 



-CH2-r>j-c-f ^ 



H W/ 




1393 HiCCHj-i >-CH,- 1 2 0 R 



H 



— CH,— I^C— 



H \=j=/ 



1394 H3C-QHCH,- I 



2 0 R 



H 



— CK 



9 ^'^''^ 



1395 HiCczCH-^^CHj- 1 2 0 



R 



H 



-CHj-N-C-f > 



H N=/ 



1396 




H-,C-<\ />-CHr 



12 0 R 



1397 



a 



CHj- 



12 0 R 



H 
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Table 1.128 



^°^P^- p2>-(CH2)r k m n chirality 



1398 



CI— <>-CH— 



2 0 R 



H 



(CH2)pi-(CH2)5-G-R 
R^ 



H W/ 



1399 



CI 



12 0 R 



H 



H W/ 



1400 



9H3 




12 0 R 



H 



-CH2--N-C-f ^ 




1401 H3C-\ 12 0 R 



H 




CI 



H 




1402 HgC-^ /-CHj- 12 0 R 



1403 H3C-^]^CH2- 12 0 



H 



H 



'CH2-f^C~Y>-OCH3 
HjN OCH3 



1404 H,C-^ >-CHi- 12 0 R 



H 




1405 H,c-\ >-CHi- 12 0 R 



H 



-CH,-N-?-Q 

H3CS 




1406 HjC-^ /-CHj- 12 0 R 



H 



9. v,cH: 

-CH2-N-C— <J 

H 



1407 HaC-^^^CHa- 1 2 



0 R 



H 



H3CCH2S 




1408 HaC-A >-CH2- 12 0 R 



H 
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Table 1.1 29 



^°^P^- pa>-(CH2)r k m n chirality 



R= 



-(CH2)HT(CH2fe-G-R6 



R5 



10 




1409 HaC-\ /r-CH2- 12 0 R 



H 



CH. 



1410 



t5 




12 0 R 



1411 Ch--4>-CH2- 12 0 R 



H 



H 



9 v=\ 



-CHj-N-C 
H 




20 



25 



.1413 



30 



35 



40 



1417 



45 



50 



1419 



1412 H3C-4/-CH2-- 12 0 R 



CH3 



•12 0 R 



CH3 



1414 C 




CH,- 2 2 1 



1415 CH-<Q^CH2- 1 2 0 



1416 HaC-^Q^CH^ 1 2 0 




12 0 R 



1418 Ch\ y-CHr 2 2 1 




CHr 12 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



O 



H3C-C-NH 



6 





SCN 








SCN 






* 

— CH2— 

H 


SCN 


H2N 




-CH4-N-C-h( 


SCN 


HjN 








H2N 





55 
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Table 1.130 



1425 



1429 




1423 C>-\ >~CH2- 12 0 R 




1424 H3C-\ /-OHf- 12 0 R 



H 



CH3 



1 2 0 R 



H 



CH3 




1426 Ci-\ /-CH2- 2 2 1 



H 



1427 CH-Q-CHr 2 2 1 



H 




1428 CH\ /-CH2- 2 2 1 



H 



HiCCHjO-^^^CHa- 2 2 1 



H 



1430 



CHj- 2 2 1 



H 



Compd. 
No 


n 


k 


m 


n 


chirality 

• 




-{ch2}Ht(ch2)^-g-rs 


1420 




1 


2 


0 


R 


H 


















-CHa-N-C-nQ 


1421 




1 


2 


0 


R 


H 




CH3 












1422 




2 


2 


1 




H 





9> /= 






-o 



H3C-NH 



Br 



H 




Br 



.Ci 
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Table 1.131 



No. 



k m n chirality R= 



(CH2)^(CH2)q-G-R^ 



1431 



HjCCHjO-^^-CHz- 2 2 1 



1432 




H 



H 



Br 



Br 



1433 »^ccH20--Q^-CH2- 2 2 1 



1434 H3CCHaO-\ /-CHs- 2 2 1 



1435 



HjCCH^-^Q^CH^- 2 2 1 



1436 (>^c)2CH-\ >-CH2- 2 2 1 



1437 H>c(CH,)20-^^^cH,- 2 2 1 



1438 /-CHj- 2 2 1 



1439 IHsChC 




CH2- 2 2 1 



1440 H,cicrt,)tO-^ >-o^2- 2 2 1 




1441 HaCS-\ >-CHr 2 2 



1 



H 



H 



H 



H 



H 



H 



H 



H 







H > 










CI 






-CH.-N}-C-^ 
















:V- y= 


Bf 


-CH2-~N-C~4 
H >- 


















Br 
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Table 1.132 



Compel. R V(CH2)p • k m ' n chiraiity 
No. R*^ 




1442 H3CCH2-4 2 2 1 




1443 (H)C)2CH-4 >~CHr 2 2 1 



-1 444 hl,C(CHj)2 




2 2 1 



1445 HjCCHj— ^^^CH^- 2 2 1 



1 446 (H>c)2C 




CH2- 2 2 1 



1 447 H»c(CH,)jO-^^<X5- 2 2 



1 




1448 H3C5-4/-CH2- 2 2 1 



H 



H 



H 



H 



H 



H 



H 



R 



-CH] 



o .0 




-CHr- 



CH 






CH 






CMr\ >-0(CHa)aCHi 





1 449 H|CCH^-\ /-^"r 2 2 1 



H 



1450 (H3C)aCV+HQ>-CH 



2 2 1 



1451 <H3CCH,),N-^|]^CK,- 2 2 1 



H 



H . NW 



1452 2 2 1 



H 



9 
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Table 1.13 3 



Compd. H>-(CH2)p k m n chirality 



No. R 



r 

•(CH2)^(CH2)p-G-R6 




1453 ►sc(CHj),o-4 >-cH,- 2 2 1 



H 



CF. 



1454 KiCCHjO-nQh-CHz- 2 2 1 



H 



CF- 



1455 



H 




2 2 1 



H 



CF. 



1456 



\/~CH2- 2 2 1 



H 



OF. 




1457 (CH3)2N-\ -/-o^z- 2 2 1 



H 



H2N 



Of 



1458 



H 




2 2 1 



H 




1459 (H3C)2r^>H(^CH2- 2 2 1 



1460 



H 




2 2 1 



1461 




2 2 1 



1462 




2 2 1 



H 



H 



H 



H 



Br 



H2N 




Br 



-CHr-ji-c-^ 



.oCH> 



CHr^^-OH 
8r 



CHr^^OH 



1463 



ChnQ^CHj- 2 1 1 



H 



9 P^^ 
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Table 1.134 



Compd. RV(CH2)r 



k m n chirality R= 



(CH2)rlT(CH2te-G-RS 
R 




1464 C(-\ /-CHr 2 1 1 



H 



OCF- 




1465 Ch-\ /-CHj- 2 1 1 



1466 Ch-^I^CHr 2 1 1 



H 



H 



F3C 



Br 



1467 Ch-^^y^CHj- 2 1 1 



H 




1468 CH\ >-CHj-. 2 1 1 



H 



N02 




1469 Cl~4 /-CHg- 2 1 1 



1470 C 




CH2- 2 1 1 



H 



H 



F 
CI 



1471 CH^Q^CHa-^ 2 1 1 



H 



9 A 



-CH2-N|-C— ^ ^F 



1472 



CH3 



12 0 R 



H 



_CH,-f^C-Q 



1473 



1474 



CHa- 12 0 R 



CM3 



12 0 R 



H 



H 



-CH,-m-CmQ, 



145 



EP1 179 341 B1 



Table 1.135 



R' 



1476 



1480 



1481 



1482 



1483 




CHj- 



B 
B 



1477 ^i^Q 1 2 0 R H 

IJ-CHr 




CHj- 




1479 />-CH2- 1.20 R H 



/=<^"' CF3 
».C-^CH,- 1 2 0 R H _cH,_^^?-^ 



H3C 

B 



1484 



1475 ^^J^Q 1 2 0 R H 9 W^^"" 



H \=/ 



CF 

1478 BrA»JL Q 1 2 0 R H 9 



9 



h,c-Qh-ch,- 1 2 0 R h _cH,-^.?-^ 



9 



"Y^CH,- 1 2 0 R H 
cr^'X^--- .12 0 R h _cH,-^.?-^''' 



1485 H,C~r>-^"^- 1 2 0 R h _CH,-Nhc-/YY'' 



2 , ^ . 
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Table 1.136 



No. 



k m n chirality R- 



(CH2)p^(CH2)q-G-R« 



R 




1486 H3C-\ iHCHr 12 0 R 




1487 ^3^-4 12 0 R 



H 



H 




H2N CI 



1488 H:,C--^^^^^CHr- 1 2 0 



R 



H 



H ^ 




1489 H3C-\ >-CH2* 12 0 R 



H 



-CH2-N-C-<> 



1490 HaC-^^^^CHa- 1 2.0 



H 



CH3 




1491 H3C-\ >-CH^ 12 0 R 



H 



^^c-<| 




1492 HjC--^ /-CH2- 12 0 R 



H 



CH,-N.?-0 



NO: 



1493 



1494 



1495 



1496 




12 0 R 



12 0 R 



12 0 R 



12 0 R 



H 



H 



H 



H 



9 



^ H 



H3C 



C-nf ^ 



H3C 
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Table 1.137 



Compd. ^J>-(CHp) 
No, 



1497 



1498 



1499 



r k m n chirality -(CH2)p-H(CH2)5-G-R^ 




12 0 R 



12 0 R 



1 2 0 



H 



H 



H 



R5 




-CH2-M-C— <1 
H ^ 



i? 9^3 
H ^ 



1500 



12 0 R 



H 



-CH2-N-C-<J 
■ H ^ 



1501 



1 2 0 . R 



H 



1502 



1 2 0 



H 



1503 



1 2 0 



H 



OCHF, 



1504 H2N-\ 12 0 R 



(3-CHaq, 

1505 SJ-^^" 12 0 R 



1506 c^-\>-CH2- 2 1 1 



1507 



c^-H^^CH2- 2 1 1 



H 



H 



H 



H 



-CHr|g.c-{3 



Br 



-CHj-N-C-^ 
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Table 1.138 



nT^' R2^^^'^2)r k m n chirality ' 



1508 



CH-^~)>-CH2- 2 1 1 



H 



(CH2)^(CH2)q-G-RS 



9 




1 509 Ch-\ >-CHj- 2 1 1 



H 



— CH,— N-C 
H 





1510 Ch\ >-OHr 2 1 1 



H 



H2N 



151 1 



oy-^^y-CHz- 2 1 1 



H 



CH2-iNj-C-<p^ 



1512 CH-Qn-CHa- 2 1 1 




1513 . Ch-\ /-CH2- 2 1 1 



1514 (H3Cch,)2N-Qkch,- 2 2 1 



1515 2 2 1 



H3CC>-4>'CH2- 



1516 (HaCCHjIjN-^^CH,- 2 2 1 




1517 wrrv/^CH- ^ 2 1 



1518 



HQ 

W 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H2N 




// 



CI 



H2N 



CI 



Br 



Br 
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Table 1.13 9 



1527 



1522 ^'-^D^*^^"^'' 1 2 0 R H 




H 



1520 Bi—^Tl^CHj- 1 2 0 R H ^ P /=<^' 

1521 H3CC.^CH,- 12 0 R H _cH,-f^?-^'' 



-CK,-N-C-^ 



1 523 u r-r^_/\-ru 1 2 0 R H /=< 

1524 wl/'^VrH- 1 2 0 R H ?_/=<f' 

1525 Br-/^CH,- 1 2 0 R H _Ki_y^''^''^^ 



1526 H3C>hQ-ch,- 1 2 0 R h -CH,-^^?-^ 



e^^'^"'" 1 2 0 R H -CH,-M-f-^ 



1528 u orvV^Vru 1 2 0 R H If /=\ 



9 



CHj-NJ-C-^ 
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Table 1.140 



^"I?^"^- o2V(CH2)p k m n chiralily " 



No. 




1530 B«— ^^CHj- 12 0 R 




1531 H3CO-\ /-CHj- 1 2 0 



H 



H 



-{CH2)^{CH2)p-G-Re 



R 



F 



1532 



12 0 R 



H 



F 



1533 




12 0 R 



H 



HaCq 

1534 HO-O-CH,- ^ ^ ^ 



R 



. H 




1535 Br— (k>-CHj- 12 0 R 



H 



— CHj— N-C 



9 /= 



CF3 




1536 



H3CO-^_^CHj- 1 2 



H 




1537 



12 0 R 



H 



HaCO 

1538 .. /=\ 12 0 R 



H3CO-i^_}-CHj- ^ 



H 



CF, 




1539 



12 0 R 



H 



CF3 





1540 Br-4 /-CH2- 12 0 R 



H 
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Table 1.14 1 



Compd. 
No. R 




(CH2)f- k m n chirality 




1541 HjCO-H^ /-CH2- 1 2. 0 R 



H 



-(CH2)piY(CH2)q-G-R 



1542 



CH,- 



1 2 0 . R 



H 



1543 



H3C0 



12 0 R 



H 



9 /C^o 



1544 



HjCO 



12 0 R 



H 



1545 



12 0 R 



•^aCO-^^-CHj- 12 0 R 



1 546 n^L.*./-^ A 

F F 



1547 



Bf 



CH2- 12 0 R 



Br 




1548 H3C-\ 12 0 R 



1549 H3C-<Q^CHr 1 2 



0 R 



H 



H 



H 



H 



H 



— CH2— N-C-^ > 



H N=/ 



9 

-CH2-rvhc--f\ 



H \==/ 



9 




9 'CH-C(CH3)2 

CH2-^^c-^<f 

H3C 




1550 H3C-\ >"CH2- 12 0 R 



H 



Ofa-hj-C-^^ H3CO 



HW-C 




1551 HjC-^ /^c^2- 12 0 R 



H 



-N(CHjCH20H)2 
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Table 1.142 



^°^P^- p3>-(CH2)r , k m n chirality 




1552 HjC-^ /-CHj- 12 0 R 



R' 



H 



(CH2)pt-(CH2)5-G-R6 

r5 



1553 HjC-hQ-cHj- 1 2 



0 R 



9 



1554 H5C-<Q>-CH2- 1 2 



0 R 



H 




1555 H3C-\ /-CH2- 12 0 R 



1555 H^C-Q^CHj- 1 2 



0 R 




1557 /-CHz- 12 0 R 



H 



H 



H 



H 



K3C 



? 



;h3 



H3C 




1558 HjC--^ /-CH^- 12 0 R 



1559 HjC-i /-CHa- 12 0 R 




1560 H3C-\ /-CH2- 12 0 R 



1561 



CH,- 12 0 R 



1562 



HjChQ^cHz- 12 0 R 



H 



H 



H 



H 



H 




CH2-W-C-Hr T. 

H3C 




N 
O 



-cH,-|v{-c-<p; 



CH3 
CH3 



OzH OCH3 
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Table 1.143 



1 



1565 



1566 



1567 



1568 



1569 




1563 HaC-^ 12 0 R 



1564 H3C-H^^^j>-CH2- 1 2 




12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



1570 HjCS-^ >-CH2- 2 2 1 



1571 HnC 




CHj- 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-(CH2)p-h-(CH2)^G-Re 



R 



9 



Cl 



HgCO 



OaN OCH3 



ct 



HN 

0° 

-cH,-{j-c-Q : 



H2N 



CI 




SCHi 



1572 



9 




CM 2- 2 2 1 



H 



9 



-CH^-N-C- 

H \=/ 



1 573 H^tv^^i^cH^ 2 2 1 



H 



H ^=/ 
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Table 1.1 44 



Compd. P^V{CH2)p 
No. ' 



k m n chirality (CHsfe-G-R^ 



R 



1574 ►scOff^D-^^- 2 2 1 



H 



9 ^f^3 



H W/ 



o 



1575 <>-0-;tHD-="'- 2 2 



H 



-CH2-h>-C-i(^ 



1 576 cr~^N-c— ^^^^^cHi- 2 2 1 



H 



1 577 MO(CH^i-JJ-0-^^^-CHy- 2 2 1 



H 



1578 '>-S-»^tO-cH,. 2 2 1 



H 



CH3 

1579 ^jj.g_Q-c„,- 2 2 



H 



.CF- 



1 580 Q-N-a-^Q-cH,- 2 



2 1 



H 



_CH3-Kf-C-^ 



CF- 



1582 




1581 Ch\ }-0»2- 2 2 1 




CH,- 2 2 1 



1583 CH-Q^-CHj- 1 2 0 



1584 CJ-ijH-CHr 1 2 0 



R 



H 



H 



H 



H 



o o 



•9 



6r 



0 0 ,t^H3 
O O 



OCR. 



-CHs-fShC-f ^ 



H 

H^N 
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Table 1.145 



R 



1594 




1595 TT/^^i-- 1 2 0 R H 



1585 CH-^CHr 1 2 0 R H _cH,-^^c-/~i 



CI 



1586 c^-KQ-CH3- . 1 2 0 R H ^CH^-Jc^-^ 



1587 CHHTy-CHj- 1 2 0 R H P 




1588 C^-^^CH,- 1 2 0 R H ^cH,-hh?-HM 



1589 HjC-^^^-CHj- .12 0 R H ^-CHj-N-q-^^ 

1590 H3C-\^CH2- 1 2 0 R H , ""^"^-N-C-H^^ 

1591 H3C-<Qh-CHr 1 2 0 R H ^cH^-i^c-nrt 

1592 H,c-QKCHr 1 2 0 R H _chj-n-c-/^ 




1593 H^C-OcH,- 1 2 0 R H _^,^^J_f-r^ 



H V=-/ 

pH3 « .CF3 



^-CHj- 1 2 0 R H ~^"='~H^"^^ 

-CH2~M-C-f ^ 
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Table 1.14 6 



10 



15 



20 



25 



30 



No. 



k m n chirality R- 



1596 



1597 



1598 



1599 




12 0 R 



12 0 R 



12 0 R 



12 0 R 



1600 Ch-\ >-CH2- 2 .2 1 



1601 CH-\ /-CHj- 2 2 1 



H 



H 



H 



H 



H 



H 



(CH2)pi-(CH2VG-R6 
R^ 



-CH^-N-C-/7l> 



Br 



CH2— r^C 




CH- 



H2N 



CF- 



H2N 



OCF- 



35 




1602 >--CH^- 2 2 1 



H 



H v=s|v| 



Br 



40 



1603 



CHH^^^CHr 2 2 1 



H 



CI 



45 



1 604 C 




CH,- 2 2 1 



H 



1605 



ch-Qh-ch2- 2 2 1 



H 



H W/ 



50 



1606 



CHnQ^CHa- 12 0 R 



H 



55 
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Table 1.147 



^ nT"^' R2^^^^2)r k m n chiralily ' -(CH2)p4j(CH2)q-G-R6 

R 



1608 





1616 F3C&-4>-CH2- 2 2 1 - • H 



1607 h^chQ^ch^- 1 2 0 R h ^ch,-^^./^^ 



SCF3 

H 



1 2 0 R H ^ /r-< 



H v=/ 



1609 ChH^CH,- 2 2 1 - H ^eH,-r^£-M 



H v=/ 

1610 0-.tO=H,- 2 2 1 - H _cH,-j..?-^ 

1511 c^^tOcH, 2 2 .1 - H _CH,-^^g_y-f^' 

1512 M^o,c«i^«-c-0-os- 2 2 1 - H -cHi-Jc-{^ 
1613 „.o<^^tOc«.- 2 2 1 - H _CH,-pj-?-^ 



1614 F^S^|>CH,- 1 2 0 R H _CH,-N.?-M ' 



pp. 

H V-> 



1615 F3CS-<_>-CHa- 2 2 1 - H _cH,-^H^-f^ 



H ^ ^=/' 



1617 P3QS-hQh-ch2- 2 2 1 - H "^^^'^H ^^^^^ 



H2N 
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Table 1.14 8 



^ nT"^' R3>"^^^2)r k m n chiraiity ' -(CH2)p+7(CH2;VG-R 



1618 



1619 



1620 




HQ 




1626 HO\ >-CH2~ 1 2 0 R H 



1627 Ht>\ /-CHj- 1 2 0 R H 



1— d6 



H,cc>^CH,- 1 2 0 R H _cH,-^.?_r< 



Br 

H \==/ 



H3CO-Q-CH,- 1 2 0 R H . _cH,-j^L^ 

H3Cc!^^CH,- 12 0 R H -.CH,-N}-?-0 ' 



9 ^'^''^ 



.CF3 



1622 „^co-^CH,- 1 2 0 . R H -cH,-|sj-?-<Q-F 

F 

Br 

1623 HO^Q-CH,- 1 2 0 R H _cH,-j>j.?-^ 



1624 HO-<;>CH^ 1 2 .0 R H _cH,-N-?-HrS 



0CF3 



1625 HC>-^(~}-CHi- 1 2 0 . R H • -'^"2-{*-c-^> 



H N=/ 



_CH,-N-C-Q-F 



9 '"'^ 



1628 HaCS-Q-CHj- 1 2 0 R H "^"2"{|^'"'C^ 



F 



159 



EP 1 179 341 B1 



Table 1.1 49 



Compd, V(CH2)r 



k m n chirality 



(CH2)rtT(CH2)^G-RS 




1629 HjCS-i. /-CHj- 12 0 R 



H 



1630 



12 0 R 



H 



1631 HjNCHj— ^~V-CHj- 1 2 



H 



-CH,-M-C-Q 



1632 cF,-(~"ycH,- 1 2 0 R 



H 



9 '^^^ 



H3C 



1 633 ^ w ^CH3- 



12 0 R 



H 



-CH,-N-C-^ 




1634 (H3C)2CH-\ /-CHa- 1 2 0 



H 



1635 H3C-^_y-CH2- 1 2 



H 



9 



CH2-N-C 




C{CH3}3 



1636 . HaC-Qn-CHsr 1 2 



1637 



1638 



1639 




1 2 0 



R 



12 0 R 



12 0 R 



H 



H 



H 



H 



9H3Q 
— CHj-Nj-C— — 



? 



- CHj- NJ- OhQ>— (CH 2)4CH3 



? 



-CH2- f;j-C--Q>- 0(CH2)3CH, 



P 
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Table 1.150 



No. ^ ^ 



1640 



k m n chirality 



12 0 R 



H 



(CH2Vt7(CH2)5-G-R^ 



R 



9 



J;j-(CH2)3CH3 



1641 



12 0 R 



H 



-CH2- C-^^^ OC FgC K: IF 



1642 



12 0 R 



H 



9 

^ H 




1643 



12 0 R 



H 



1644 



1 2 0. R 



H 



1645 




C»i- 12 0 R 



H 



9 ,CF; 



1646 



12 0 R 



H 



9 

-CH,-N-C-Q> 



1647 K,c(CHj),--i >-cH,- 2 2 1 



H 



9 r-t'^'' 



1648 



HjCtCH,),— ^^CMj- 12 0 R 



H 



1649 H;,ctcM,),-^]^cHa- 2 2 1 



H 



9 r-^^' 



1650 H3C(CH,),-^}--CH,- 1 2 0 



H 



9 
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Table 1.15 1 



^T^"^' o2>^(^"2)r k m n chirality 




1651 H3C(CH2)3-\ JkcHj- 2 2 1 



H 



-(CH2)^(CH2)^G-rS 



-CHj-N-C 




1652 H,C(CHa)3-{^CHj- 2 2 1 



1 653 H3C<CH2)j- 




2 2 1 



H 



H 



-CH2-{^C-^ 



Br 



CH 




tOiihC Hi 



1654 H3C(CH2)2-^-cH2- 2 2 1 



1655 . H3C{CH,)3-HQh-cH,- 2 2 1 



1656 H3C(CH2)5-Qh-CHj- 2 2 1 



1657 H,c(CH2),-\ >-CH,- 2 2 1 



1658 H3C(CH2)3-{^CHj- 2 2 1 



1659 



2 1 



H 



H 



H 



H 



H 



H 



p >=< 



Br 



•CHr-N-C 




CI 



-CHa-»^C 



o P 



CI 



H2N CI 




1660 Br--\ /-CH2- 12 0 R 




1661 Bf-Hx>-CH2-- 12 0 R 



H 



H 



-CH,-M-C-^ 
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Table 1.1 52 



Compd. "S"(CH2)r 
No. R^^ ^ * 



k m n chirality 



1662 



0 R 




1 663 Br-\ /-CHj- 12 0 R 




1664 H3CS-\ /'CHj- 2 2 1 




1665 HaCS-^ >-CH2- 2 2 1 




1666 H3CS-\ i-OH^- 2 2 1 



1667 H,ccH2-4 >-CHj« 2 2 1 



H 



H 



H 



H 



H 



FR 



-□6 



(CH2)^(CH2)5-G-R 



H 



R 



9 



-CHo-N-C 



H 




H2N 

9 



CI 



H2N 



QCF. 



H2N 



1668 h,cch2-Qkch,- 2 2 1 



1669 HjCCH^-^Q^CHj- 2 2 1 



1670 HjCCH^H /-CHj- 2 2 1 



1671 HjCCH^-i >'CH,- 2 2 1 



1672 H,CCH2--Q--CH,- 2 2 1 



H 



H 



H 



H 



H 




H2N 



H )=/ 
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Table 1.15 3 



No. R 



k m n chirality R' 




1673 HjCCHj-H^ /-c»i- 2 2 1 



H 



-CH,-N-?-^C. 



1674 



1675 



1676 



1677 



1678 



1680 



1681 




CH,- 2 2 1 




CH2- 2 2 1 




CHo- 2 2 1 




CH,- 2 2 1 




^ >-CH,- 2 2 1 



1679 F^-^^^CHg- 



2 2 1 




L /-CH2- 2 2 1 




L 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H )= 
H2N 




Br 



9 




I 



H >= 



-CH,-^^c-0 

H2N , 



pCFj 



-CHj— r>hC 
H 




CF- 



1 682 '^-"O"'^"*" 



2 2 1 



H 



-CH,- 



9 

^^c-HQh-cl 



9 



1683 o-rr^^ 



H 



-CH,-N-C-Hf If 
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Table 1.1 54 



^ nT"^' rS^^^'^^)*- k m n chiraiity ' R3 _(CH2)p-lj(CH2)q-G-R6 



1684 0~H^"0~*=^" 2 2 1 - H 



1690 



1691 



1693 



1694 



1685 0"h^~0^'="^' 2 ^ ^ 



1687 ^ , 



CH 

1692 



H 



1686 0~H^0~'^' 2 2 1 - H 




H,N 




01 



1688 0"h^'^0^''"'" 2 2 1 - H "^^^'^^'"'^3 

1689 O'h^D"^^" 2 2 1 - H '■^^^^■"{^■^'"'O^ 



H,C-^CH,- 1 2 0 R H -OHa-^N:?^ 

H2N 



„3C-^CH,- 1 2 0 R H -CH^^^c-0 
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Table 1.155 



^'1?^''* "i>^^^2)r ^ ^ n chirality 
No. 



^(C H2)pi— (C Hsfe-G-RS 



1695 



1696 



1697 



1698 



1700 



CH3 

^^^^ 



CH2- 



CH3 



CHa 

^ HaC-QKCH,- 



CH3 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



H 



H 



H 



H 



H 



H 



-CH2~N-C-/^ 



Br 



CH2 



H2N 



-CH,-N-C-0 

H2N 



1 



CI 



9 W^^^' 
H2N 



9" - 

-CHj-N-C-^^-Cl 



1701 



H2C=CH-H^^-CH2- 1 2 0 




R 



1702 H3CO-4 >-CHj- 12 0 R 



1 703 f-\ 12 0 R 



1704 HO-Q>-CHr 1 2 0 



1705 ch-TVcH,- 1 2 0 R 



H 



H 



H 



H 



H 



H )=/ 



H2N 



H2N 

-CH,-N-C-Q 




-CH^N-C-^ 
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Table 1.1 56 



Compd. " V(CH2)p 
No. ^ 



k m n chirality 



(CH2)^(CH2)^G-R^ 



R 



1706 



1708 



1710 



CHr 12 0 R 




1707 H3CS-\ >-CH2- 12 0 R 



0 R 




1709 (H»c)3CH-\ /-CHr 12 0 R 




12 0 R 



H 



H 



H 



H 



H 



-CH,-j^?-H0 



CF. 



PP3 



1711 



12 0 R 



H 



CF3 



HdCCHzO 

1712 ^ 



2 0 R 



H 



CF- 




1713 HcHr>CHr- I 2 0 R 



H 



1714 




HO 



2 0 R 



CF- 



1715 




CH,- 



12 0 R 



H 



1716 /~Vn -12 0 



R 



H 
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Table 1.157 



d4 

No ■ ^^"2^r K m n cnirality j^f- -(ch2)^(CH2)5-G-r6 



^°kT.'"^- ^2>"(^^2)r k m n chirality 



1718 



1719 



1722 



1723 



1724 



1727 



OCHj 



CH3 




1726 HgCCHj-^ /-CHj- 1 2 0 R h 



R 



CF- 



1 2 0 R H V W 



H \=J^ 



12 0 R ." H -oH.-Jc-A 



CF- 



P 

hbco-q: CF3 
1720 K.c-7>cH,- 1 2 0 R H -ch,-n^?-M 



2 X # 



i721 K»ccH2-^~VcH2- 12.0 R H --cH2-rs^c-f~^ 



CF- 



F 



F 

CF3 



1 2 0 R H _cH2-h{-C-rt 



H N=< 
F 



,CH3 n / 

H3C-QKCH,- 1 2 0 R H _cH,-N-5-Q 



F 

, CF. 



1725 »3C-f}-CHr 1 2 0 R h -cHj-n-c-T^ 



H W( 
F 



-ch,-nhc-hQ-f 
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Table 1.158 



Cornpd. RV(CH2)i- 



No. R 



k m n chirality 



1728 



Ch->- 



12 0 R 



H 



-(CH2)p-t-(CH2)q-G-n 



1729 H3C^^CH,- 1 2 0 R 



H 



-CHa-N-C-^J^F 



1730 



CH,- 



12 0 R 



H 



-CH,-^^c-^ 



1731 kJ^tT"^^' 12 0 R 

H 



H 



-CHa- 



H \— / 



1732 HOCH2-H^^]^CH2- 12 0 R . 



H 



-CH,-|s|-C-^ 



1733 



CH,- 



12 0 R 



-CH,-K^C-Q-f 



1736 




1 734 H3CS-\ J-CHi- 12 0 R 



1735 K,ccH8-(^CHr 1 2 0 



R 



CH2- 12 0 R 



H 



H 



H 





9 



CH2-lshC 

H W 




F 

■CF3 
F 
F 



1737 



CH3 



1 2 0 



H 



9 



1738 




12 0 R 



H 
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Tabie 1.159 



1739 (H3C)2Cj+HQ^CHr 12 0 R 




1743 f>-Vy"^"2" 12 0 R * H 



CH3 



H 



1740 1 2 0 R H 



1741 HaC^.^-CHj- 1 2 0 R H 



1742 H,ccH2-(, >"CH2- 1 2 0 R H 



^CH3 

•^744 H3C-0-CH,> 1 2 0 R 



1745 HaC-^^y-CHz- 1 2 0 R H 

H3C 

1746 (H»c)2CH-^)-CH7- 1 2 0 R H 



1747 f^^^^^y^^^^" 1 2 0 R H 



1748 HjCCHj-hT >-CH2- 1 2 0 R H 



CH3 

1749 H3C-^CH,- 1 2 0 R 



Cornpd. -^(CHg)- k m n chirality R^" -(CH2)r+-(CH2fe-G-RS 
No. R 



R 



5 



-CH2- 


F 






-CH2- 








-CH2- 




-CH2- 








-CH2- 




-CH2- 




-CH2- 
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Table 1.160 



Compd. ^'^^CH2)^ 
No. r2'^ ^' 



k m n chirality 



1 750 



CH,- 



12 0 R 



H 



■(CH2)^(CH2)5-G-R^ 



OCF. 




1751 HgCS-H^ /-CH2- 1 2 0 R 



H 



OCF 




1752 HjCCHj-^ /-CHj. 12 0 R 



H 



OCF 



1753 



CH,- 



1 2 0 



H 



PCF3 



1754 



CHj 



1 2 0 



H 



pcFa 



1755 




12 0 R 



H 



PCF3 



1756 (KjChCK-^^CHr 1 2 0 



R 



H 



9 .OC^: 
-Ch,-n.ChQ 



1757 



Bfv Br 




1 2 0 



H 



-CH2-f>>-C~/~S 



1758 




12 0 R 



1759 H3ChQh-ch2- 1 2 0 




1760 HjC-^ /-CHr 1 2 0 



R 



H 



H 



H 



o 



9 



-CH2-N-C-^^0CHj 



CF,CHCIF 



171 



EP 1 179 341 B1 



Table 1.151 



Compd. RV(CH2)p 
No. R^-^ ' 



k m n chirality ' 



(CH2)p-|--(CH2)q-G-R6 




1761 »3C-\ /-CHj- 12 0 R 



H 



9 



HN-C- 



'CH2-N-C 

H \«/ 




1762 




1 2 0 R 



H 



-CH,-N-C-/~^ 



H CI 



1763 



CH2- 2 2 0 



H 



PCH2CH3 



1764 



a- 



CH2- 2 2 0 



H 



O <3CH2CH3 



1765 



1766 



a- 



CH2- 2 2 0 



CH2- 2 2 0 



H 



H 



CH2CH(CH3)2 



OCH2CH3 



-CH-N-C— (fj^ 
CH2CH{CH3)2 



PCH2CH3 




1767 C>-4 /-CH2- 1 3 1 



pCHgCHj 




1768 Ch-^>-CH2- 1 3 1 



H 




9 



CH2CH3 



1769 



1770 



1771 




12 0 R 



12 0 R 



'12 0 R 



H 



H 



H 



-CH^-^^ 

H 

O-CHCFaO 
F 




OCH3 



9 

•CHt-N-C 



a 



9 



(H3C)3C-(pH-r^(^ 
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Table 1.162 



No. R 



1772 



1773 



1774 



1775 



1777 




H3CO 



k m n chirality 



1 2 0 



1 2 0 R 



1 2 0 R 



12 0 R 




HO* 




H 



H 



H 



H 



H 



H 



"'(CH2)^(CH2)^G-Re 



9 



-CHr-N-c-(^ S 
o 




HN-C- 



OCH, 



\«/ H3CO 



CF 



CHg-fNhC— 




1778 H3C-H^^^CH2- 2 2 1 



1779 2 2 1 



1780 B 




CH2- 2 2 1 



H 



H 



H 



— CH2' 



H )=/ 



H2N 




1781 HO-^ yoHr- 2 2 1 




1782 H^o-CH-^ >-cw2- 2 2 1 



H 



H 



-CH2 



H )=/ 
H2N 



H )=/ 
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Table 1.16 3 



Compd. R>.(CH2)r 



R 



No. R 



k m n chirality 



_o6 



1784 



1786 



1788 



1790 



1783 NC-4 >-CHr 2 2 1 



2 2 1 



1785 CH,(CMjh-4 >-CHj- 2 2 1 



C5> 



CHj- 2 2 1 



1 787 CH3(CH2)j-H^-cH2- -12 0 R 



CH3 



2 2 1 




1789 H3CO\ /-CHa- 2 2 1 




1 2 0 S 



1791 ci-H(]^CHr 12 0 



H 



H 



H 



H 



H 



H 



H 



H 



-(CH2)^(CH2)5-G-R 



CF 



-CH3-N-E-0 



CF- 



CF. 



-CH,-^.c-0 



CF 



CF- 



_CH3-r;.c-0 



-CH2-N-C--^ 
H2N 



CF 



PF3 



OCF. 



H >=/ 
H2N 



1792 



CH3 

/«K 2 2 1 



H 



CH2-jshC-^^"f 
H2N 



a 



1793 a-rycHr 2 = ^ 



H 



H2N 
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Table 1.1 64 



Compd. RS-(CH2)- 
No. ' 



k m n chirality 'R^ 




1794 H3C-\ /-CHj- 2 2 1 





1796 8r-\ >-CH2- 2 2 1 




1797 HO-\ /-CH2- 2 2 1 



H 



H 



H 



H 



R 



(CH2)^(CH2)q-G-R6 



R 



- CH 2- N- c-^^y- f 




1800 



1801 



1802 



1803 




1798 HaCO-i >-CHj- 2 2 1 



1799 HzOCH-^^CH,- 2 2 1 



NC-<Q>-CH2- 2 2 1 



CHj- 2 2 1 



12 0 R 



H3CCH2O 



CH2- 



120 R 



H^C 




1804 H3C(CH2)r< /-Chi- 2 2 1 



H 



H 



H 



H 



H 



H 



H 



-CH2- 



CP 3 
H )==/ 
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Table 1.1 65 



^^No^^* ^a>"(^*^2)r k m n chiralily ^(CH2)^(CH2)^G-R^ 

1805 Br-^KCH,- 12 0 R H .eH.-M-?-Y^ 



181 1 



1814 



1815 




1806 HaCoH, J^CHj- 1 2 0 R H 




1809 no-\ >-CH2~ 1 2 0 R H 




H 



1813 H3CCHa-\ >-CH2- 1 2 0 R H 



SCFa 



1807 HO-Q-CH,- 1 2 0 R H _cH3-^^?-^ 



-tCH2-JJ-C-< ) 



-CH,-^^c-^ 



Cm"*"'" 1 2 0 R h _cH,-^^?-^ 



n .SCF3 



1812 HaCS-Q-CHr 1 2 0 R h _ch,-j^?-(^ 



• SC F 




3 



SC F 

J^^*""^" 1 2 0 R H ' -CHa-N-?-^ 



_PH3 O >CF3 

H30^CH,- 1 2 0 R H -CHrN^c-nQ 
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Table 1.1 66 



No. 



k m n chirality R' 



R 



-{CH2)|riT(CH2fe-G-R^ 




1815 {CH3hCH-^^>-CHjr 12 0 R 



H 



SCF. 



1817 (CHjbC-Q-CH,- 1 2 



0 R 



H 



-CH3-N-C-^ 



SCF- 



1818 



Bi— <(_y-CHj- 1 2 



0 R 



H 



OC HF= 



1819 



H3CO-^^CH2- 1 2 



0 R 



H 



OCHF. 



H3CO 

1820 HO-Q^CH,- 1 2 0 R 



H 



OC HP, 




1821 u rrv/^^rw 12 0 R 

H3CO— \^ ^"2~ 



H 



PCHF, 




1822 HO\ 12 0 R 



H 



QCHF, 



1823 O-^^^^s" 12 0 R 



H 



OCHF5 



1824 r\^^^2- 1 2 0 R 



H 



9 



' ,PCHF2 




1 825 H3C 




CH,- 12 0 R 



H 



OCHF, 




1826 H3CCH2-\ >CH2- 12 0 R 



H 



PCHFo 
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Table 1.167 



r' 

Compd. "-^(CHzX- k m n chiraiity 
No. 



1827 



CH,- 



2 12 0 R 



H 



R 



-(CH2)5-i-(CH2fc-G-Re 



R 



— CHj-N-C- 

H W/ 



OCHF. 



1828 



12 0 R 



H 



pCHFj 



1829 




2 0 R 



H 



OC HF2 



1830 (CHahCH-^^CHj- 12 0 R 



H 



9 




1831 Bi-\ >-CH2- 12 0 R 



H 



CH2-^hC--<J 




1832 H3CO-4 /-CHr 12 0 R 



H 



? O^C(CH3)3 



1833 



HaCCr 



12 0 R 



H 



ff O^C(CH3)3 



^^^^ H3ca^CH,-- 1 2 0 R 



H 



CH2-N-C-\ I 




1835 H0-4 /-CHz- 1 2 0 . R 



H 



ff cC-P(CH3)3 
CHj-N-C-^ 



1836 -T''^*" 12 0 R 



H 



1837 



^^2"^ 12 0 R 



H 



9 O^C(CH3)3 
-CH2-N-C-< || 



H ^ 
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Table 1.168 



d1 

Compd. ^(CH2)r- k m n chirality 
No. 



1838 H3CS-\ /-CHz- 




12 0 R 



H 



-(CH2)5-h-(CH2)5-G-RS 



R^ 



ff O^C(CH3)3 
•CHj-N-C-\J 



1839 HjCCHz-^^CHj- 1 2 



0 R 



H 



■CHj-N-C-QT 



1840 



c5> 



CHa- 12 0 R 



H 



? O^C(CH3)3 
CH2-N-C-\J 




H 



P O^C(CH3)3 



1842 H3C-h( )-CH2- 12 0 R 



HgC 



H 



ff O^C(CH3}3 



-CH2-N-C-^ 



1843 {CH3)2CH-\ 12 0 R 



H 



1844 (CH3bC-{[^CH2- 1 2 



0 R 



H 



ff O^C(CH3)3 



-CHg-rvhC 



1845 HjCCHz-^^CH,- 12 0 R 



CH3 



1846 HjC-y^CH,- 



HnC 



12 0 R 



H 



H 



9 



H 






1847 (CH3)3C-4>-CH2- 12 0 R 



H 



pCHFj 



1848 .-^ >H\ 12 0 R 



CH,- 



H 



— CH^rSh 
H 
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Table 1.169 



No. R 



1849 



1852 



1853 



1854 



1857 



CH2- 



1 2 0. R 



1850 HaCCHj-H^^^CHj- 1 2 



CH3 

^Q51 H3C-^-CH2- 



H 




CH2- 



6> 



CH,- 



CH3 • 

^ 856 HaC-^-CHj- 



t5> 



1858 B 





0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



1855 HaCCHg-H^^^CHj- 1 2 0 



12 0 R 



12 0 R 



k m n chirality R^ ^(CHgfei— (CHgfc-G-R^ 



CH,- 12 0 R 



1859 H3C(>\>-CH2- 12 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



R 




O 
II 




? 



^ H 



O 
It 

H 





0=^ 



-ch^-m-c-hQ 
9 

-CH,-M-C-f\ 



H )=/ 
H2N 



Br 
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Table 1.170 



No. R 



k m n chirality R= 



-(CH2)^(CH2)5-G-R6 



R 



1860 



H 




CHj- 



12 0 R 



1861 




12 0 R 




1862 HO-\ /-CHj- 12 0 R 



1863 



12 0 R 



1864 



H3CS-^_^CH2- 1 2 



0 R 



1865 



CH2- 12 0 R 




1866 HgC-^ /-CH2~ 12 0 R 

H3C 




1867 (CH3)2CH-^ h-CH^ 12 0 R 



1868 



(CH3>3 C-^^^CHj- 1 2 



0 R 



1869 



0 R 




1870 HaCO^ jHCHj- 12 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



Br 



Bf 



9 



-CH.-{^C-0 



Br 



-CH,-M-?-0 

H2N 



Br 



H2N 



Br 



9 



Bf 



-CH2~N-C-0> 



H2N 



-CHa-t^^-C-^ 

H2N 



Br 



H 




Bf 



H2N 



I 



I 
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Table 1.171 



^ nT" R2>^^"2)r k m n chiralily -(CH^V 




1 875 



1878 







H 



1873 HO-\ i-CHj- 1 2 0 R H 




1876 H3CS-\ /-CHj- 1 2 0 R H 



_d6 



-(CH2)^G-R 



H2N 



^-^^]}^CHr 12 0 R H "^^-f^"^-"^ 



H )=/ 



I 



H2N 

1877 H3CCH2~hQ>-ch2- 1 2 0 R h "^^^'^^"^^^ 



H2N 



<^^^^^'=^^- 1 2 0 R H ^CH,-M-C-^ 



H )=/ 



I 

H -CHj- 



-CH,-N^!-0 



1880 (CH3)jCH-^ ^CH^ 1 2 0 R H -CHj-NhO-/^ 



I 



H >^ 

I 



1881 (CHahcnQH CHj- 1 2 0 R h "■^'^^■"[^'^"^^^ 
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Table ^.^T2 



1888 



1891 



1892 







^°No.^' R2^^^"2)r ^ rn n chirality _(CH2)p-f7(CH2)5-G-R6 

R^ 



1882 Br-\ /yCH2- 1 2 0 R H -CHj-fshC--^ 



NO 2 



H )==> 



1883 HjCcH^^J-CHz- 1 2 0 R h -CH2 _ 

H y- ^ 



NO 



2 



1884 ho-Qhch,- 1 2 0 R h -ch,-jj-c^ 



NO 



2 



NO 2 



H2N 

1886 HOH^J^CHz-- .12 0 B H "C"2"{:{"C:-H^J 



H2N 



1887 p-'V/^^'" 1 2 0 R H '"^^2'"{:f^-^^ 



NO 



2 



H2N 

NO 2 



(^^^^^^"2- 1 2 0 R H 



H )=/ 
HoN 



1889 HjCS— ( /-CH2- 1 2 0 R H -CHj-N-c-f 



H )=/ 



1890 h^jCckj-^Qhch^- 1 2 0 R h 



NO 



H2N 

NO: 



J^^D"^2~ 1 2 0 R H ^CH2-N-C-^ ■ 

HjN 



CH3 n .NO 

H3C-^CH2- 1 2 0 R H -CH2-N-C-^ 



2 



HjN 
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Table 1.173 



No. 



k m n chirality R- 



1893 



1902 



CH3 

H3C 



2 0 R 



1894 (CH3)2CHH^>-cH2- 12 0 R 



1895 (CHjfeC-^^ CH^- 1 2 



H3CC>^ycH,- 1 2 0 R 



1897 HaCS-^ >-CH2- 1 2 0 



1899 (CH3)2C»^-Q^CH^ 1 2 



1901 H3C(CHj),'^^^CH2- 1 2 



j5> 



1 903 (CHjjjC 




CH2- 2 2 1 



R 



1898 H3CCH2-\>-CH2- 12 0 R 



R 



H3C0 



0 R 



CH2- 12 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



R 



-(CH2)r-i-(CH2fc-G-R^ 



R^ 



NO 



NO 





PCF. 



PCF3 



OCF. 




OCF. 



OCF. 
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Table 1.174 



Compd. R^\^(CH2) 



No. R 



p k m n chirality 




1904 H3C(CH2)2-< >-CH3- 2 2 1 



a 



1905 




1906 



12 0 R 



12 0 R 




1907 HCh-\ /~CH2- 12 0 R 



1908 1 2 0 




1909 H^oCH-i >-CH2- 1 2 0 




1910 ■ Br-\ /-CH2- 2 2 1 



a 



191 1 




\ / 



2 2 1 



1912 H 




CHo- 2 2 1 



CH3 

^^^^ H30-^^CH2- 



2 2 1- 



1914 H^CH^ >-CH2- 2 2 1 



R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



R' 



-(CH2)^(CH2)^G-R^ 
R^ 



H2N 



pCFa 



OCFn 



H2N 



OCF. 



— CHj-I^C— f ^ 



PCF3 
H )=/ 



H2N 



OCF- 



OCF. 



^ H >=/ 
H2N 




OCF. 



-CH,-J|C^ 
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10 



15 



25 



35 



40 



45 



50 



55 



Table 1.175 



Compd. R^(CH2)p 
No. ' 



R 



4 



k m n chirality -{CH2)^{CH-2y^G-H^ 




HsCCHaQ^ 

1917 



1921 




1920 

30 Ci 



CHH^CH^ 1 2 0 R . H ^cH.-fs^C-Q 




1924 H.C 




H 



H3CCH2Q O 



OCF3 



OCF. 



CH20 o /^•-'^a 

HO^CH.- 2 2 1 - H -CH.-pf-C>Hp 



OCF- 



20 H3C o .^^--a 

1918 HO-O-^^- 2 2 1 - H -CH^-^hC-Q 



9 



1919 r^,_^/=Vr'M.-. 2 2 1 - H -^z-^C-Q^ 

H2N • 

F 



.CF3 



NH2 O / 

V-O-CH^ 2 2 1 - H 



H2N 

0CF3 



9 



.0CF3 



1922 .^V=\_^u._ 2 2 1 - H 

H2N 

SCF. 



1923 BrnO-CH^ 2 2 1 - H _CH,-J-H 



CH2- 2 2 1 - H » 



1925 MT^chj- 2 2 1 - H 
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Table 1.176 



^To^"^' R2>"(^^2)r k m n chirality -(CH2)^(CH2)^G-R^ 



1929 



1930 



1931 



1932 




H 



1926 f-Q^CH^ 2 2 1 - H .^^.^l^"''' 

SC F- 

1927 ho-Qkch,- 2 2 1 - H 



CP^"^'" 2 2 1. - H _eH3-^.?-M''''' 

« 

HaCS-^-CH,- 2 2 1 - •■ H _cH,-NhC-^ 



ff SC R 



H,CCH,-0CH,- 2 2 1 - H _CH,-J^?-^ 



SCF- 



t>>''"^" 2 2 1 - H -CH3-N-?-^^ 

1933 H3C-Q-CH,- 2 2 1 - H _CH,-N-5-^ 

CH3 

1934 H3C-p^CH3- 2 2 1 - H _CH,-N-?-^ 

H3C ^ 

1935 OeN-^CH^ 2 2 1 - H _ch,-j>j.?-hQ''^' 



1936 H3C-{>CH,- 2 2 1 - H _cH,-^^?-/3 ' 

H ^ ' 
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Table 1.177 



Compd. ^'^(CH2)p k m n chirality -{CH2)^(CH2)^G-R^ 



No. R 



1937 (CH3hCH-^CH^ 2 2 1 - H _cH,-rshC-HrS 



1943 



1944 



1947 



1939 H3CO-\ >-CH2- 2 2 1 - H 



H N=/ 



1938 B^-^y-CH,-^ 2 2 1. H -CH,-N-cH^ 



Br 




9 " 



1940 f^-O""^^" 2 2 1 - H _cH,-Kh^-^-cH 

H — 



1941 F-^CH^ 2 2 1 - H -CH^-pj-C-^^CH 



9 " 



1942 HO-(^CH2- 2 2 1 - H _CH,-^^£-.^CH 



Br 

« 

Q^"""'' 2 2 1 - H -CH.-N-t^CH 



— Q Br 

1945 HaCS-Q^CHj- 2 2 1 - H -CH^-M-C-TVcH; 



H N= 



.1946 H,ccHa-Q-cHr 2 2 1 - h ^ch^-u-1-{\ch 



H x=/ =• 



2 2 1 - H _cH,-J-^ 
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Table 1.17 8 



^°nT'^' R2^<^*^2)r " k m n chirality -(CH2)p-|~(CH2)^G-R6 

H 



1.955 



1957 



1958 



1948 H3C-^CH3- 2 2 1 - . H -CH,-N-?-^cH. 



CH3 



1949 H3C-^CHr 2 2 1 - H _CH,-J-^- 

H3C 



1952 Br-^^CHz- 2 2 1 




H 



1953 H3CO\ /-CH2- 2 2 1 - H 



1956 HCM^^^CHz- 2 2 1 - H 



Br 

CH 



1950 o^rn^CH,- 2 2 1 - h .ch^-j^E-^ 



Br 

CH3 



1951 H3C-<_>-CH2- 2 2 1 - H _cH,-j>J-^K 



Br 

CH. 




9 " 



-CH,-N-C-^-F 



1954 -O^"^- 2 2 1 - H 



Br 

f 



F-hQ-CH^ 2 2 1 - H _cH,-j^?-^ 



Br 

F 




rP"^"^' 2 2 1 - H .cH,-^^?-f^F 

CP"""^" 2 2 1 - H _c„,-^?_^p 
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Table 1.179 



R ^ 

Compd. ^(CHg)- k m n chirality -^(CHo)^— (CH2)rG-R^ 

No. R^ r H 



1961 



1960 HaCCHs— ^^^]))-cH2- 2 2 1 



CH3 

H3C 




1964 • 02N-^>-CHr- 2 2 1 




H 



CH3 

^962 H3C-<^CH,- 2 2 1 - 



CH; 

1963 H3C-(\ y-CH2- 2 2 1 - H 



H 



1968 HaCOnJ 2 2 1 - H 



1969 HO-(\ i^CHj- 2 2 1 - H 



1959 H3CS-(_/-CHr 2 2 1 - H .ch^-n-S-/^- 



F 




55^"^'' 2 2 1 - H _CH,-j^?H^F 






1965 HaC-^^CH,- 2 2 1 - H _ch,-n-£-^- 



9 

F 



9 ^ 



1966 (CH,teCH-Q-CH^ 2 2 1 - H _cH,-N-o-/]5-P 

9.- ^ 

1967 e>-0~C"2~ 2 2 1 - H -CH2-N-C- 




H2N 
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Table 1.180 



Compd. R V-(CH2)r " k 



No. R 



m n chirality 




1971 i^^^Cy-^r- 2 2 1 



1972 H3CS-Q>-CH2- 2 2 1 



1973 



1974 



1979 



1980 



M3CCM2— ^"y-CH^- 2 2 1 



2 2 1 



197 5 02N-\ >-CH?- 




2 2 1 




1976 H3C-\ /-CHj- 2 2 1 



1977 NC-^^CHj- 2 2 1 




1978 {CH3),CH-^ 2>-CHr 2 2 1 



CHj- 2 2 1 



CHo- 



2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



R 



-d6 



(CH2)^(CH2)5rG-R 



R 



H2N 

-CH,-N-?-Hp 



H 

HjN 



-CH^-hJ-C-^ 



CHo-N-C 
H 




-CHj-N-C-f)-l 
H2N 
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Table 1 .1 8 1 



pi 

Compd. ^^(CH2)p k m n chirality 



R' 



-(CH2)p1-{CH2)^G-R6 



R' 




1981 02f*-\ /-CH2- 2 2 1 



1982 NC-^_)>-CHj- 2 2 1 



1983 (CHahCH-^ >CHj- 2 2 1 



1984 Br-^^_^CH2- 



2 2 1 




1985 H3CO-\ >-CHr 2 2 




1986 HC>-\>-CH2- 2 2 1 



1987 2 2 1 



1988 



CH2" 2 2 1 



1989 H3CS-\ /-CH2 




CH,- 2 2 1 



1990 HaCCHj-^Q^CHj- 2 2 1 



1991 



CH2- 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H2N 

— CH 2- C--f 




H2N 



I 



H2N 



I 



9 /-<' 



H >==/ 
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Table 1.182 



^ N^)^"^* pa>(^^2)r k m n chirality R3 -.(ch,)^(CH2)^G-r6 



CH 

1992 




2002 



H 



H3C-^CH.- 2 2 1 - H -CH.-{:{-C-0 



1993 02N-H^]^CH2- 2 2 1 - H "^2'^^-^^ 

1994 HjC-H^^^CHz- 2 2 1 - H "^^2~H~^~"^^ 

1995 NC-<Q^CH2- 2 2 1 - H 

1996 <CH3>2CH-^-cHr- 2 2 1 - H -CH2-j;^C-H^^ 

H2N 

1 



H2N 

CI 



1998 Br-.^CH2- 2 2 1. H .CH2-^^C-M 



C) 

1999 H,CO-O^CH,- 2 2 1 - H _cH,_jv|.?-^ 

CI 

2000 F--O^CH,- ^ ^ ^-1 - H ■ . _^^_Jl_J~i 



H 



2001 HO-OcH^- 2 2.1 . H _cH3-M-?-fi 
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Table 1.183 



2005 



2006 ^ r^V'^rM .221- H ^ ^ jr-C 

2007 O^^HQKCHr 2 2 1 - h _^^.Jl_f^ 

2008 H3C-^CH^ 2 2 1 - H _cH,-j^?_^'' 

2009 NC-O-CH,- 2 2 1 - H _r~u-Ku?. 



^°nT''" R^^^"2)r k m n chirality -(CH2)^(CH2)^G-R 

R 

2003 ^;p^^«r 2 2 1 - H -cH,-^^E-/-f' 



H N==/ 



2004 HjCS-hQh-chj- 2 2 1 - H _CH-N-?-^ 



p 

H 



H3CCH,--Q^CH,- 2 2 1 - H _cH,-^?-M 



-CH,-N-C-^ 



2010 (CH,)jCH-Q-CMj- 2 2 1 - H _rH4-K,-?- 



-CH,-N-C-H^ 



CH3 

2011 HjC-Q^CHj- 2 2 1 - H 

H3C 



2012 Br-<~VcHr 2 2 1 - H .ru -J. 




_CH,-j|C-<Q-Cl 



2013 HjCO-^TVcHj- 2 2 1 - H 



-CHj-N-C-^^a 
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Table 1.1 8 4 



pi .. a* 

Ho'^' pa^^^'^^))- k m n chirality _(CH2)pt7(CH2)q-G-RS 



2016 



2019 



2020 




2014 HC>-\ J-CH2' 2 2 1 - H 





H 



2024 (CH3)jCH-< >-cH,- 2 2 1- h 



— CH2- N- C--<f _ V- CI 



9 



9 



2017 H3CS-<_>CH,- 2 2 1 - H ^cH^-rri-rVa 

2018 H,ccH^O-^"^ 2 2 1 - H _cH,-Jc-rCa 

• H 



CP^"^^' 2 2 1 - H 



Br 

2021 o,r^-^CH,- 2 2 1 - H _cH,-N-t^a 

Br 

2022 H3C-^CH,- 2 2 1 - H _cH,-N-?-H^a 

Br 

2023 nc-Qkch,- 2 2 1 - H- _cH,-Jl-f\-a 



-CHj-N-c-fVa 
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Table 1.185 



Compd. RS-(CH2)r " k m n chirality 
No. ' 



2025 



CH3 

H3C--4_/--CH2- 



2 2 1 



H 



(CH2)^(CH2)^G-R6 



- CH p~ r^h c-\_y- a 

^^^^^^^^ 



2026 f^^Q-CH,- 2 2 1 



H 



2030 



2031 



2033 



2035 




20.27 Br-\ /-CHi- 2 2 1 




2028 H3CO-\ /-CH2- 2 2 1 




2029 HO-4 /-CHs- 2 2 1 



cP- 



2 2 1 



2 2 1 



2032 o-^^^^^^ 2 2 1 



2 2 1 




2034 Ozt^ /-CHr- 2 2 1 



CHa- 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



Br 



8f 



HzN 



-CH,-|^C-0 



Br 



Br 



-CH2-N-C-H^ 
H2N 



Br 



-CH3-N{.C-0 
H2N 



Br 



H2N 



Br 



Br 
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Table 1.1 86 



^ N^"''' R^^^^2)r k m n chirality R' -(CH2)p-i^(CH2)5-G-RS 

H 



2036 



2037 



2038 



NC-^^^^^CHr 2 2 1 




2 2 1 



2 2 1 



H 



H 



H 



Br 



9 



-CHa-N-C-H^ 



Br 



H2N 



8r 




2039 H3C-\ /-CH2- 2 2 1 



H 



-CHa-N-C-tO 
" CN 



2040 



0 R 



H 



CHj-N-C-CH-^ 



OH 




2041 H3C-\ >-CHz- 12 0 R 



H 



9 ?^">=V 

-CHg-h^C-CH-^^ 



2042 H3C-Q>-CHj- 1 2 



2044 



2045 



2046 




0 R 



2043 HgC-^QKCHj- 1 2 



0 R 



12 0 R 



1 2 0 



12 0 R 



H 



H 



H 



H 



H 



O H3C. CHs 




9 



-CH 
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Table 1.187 



Compd. 
No. 



f k m n chirality 



_o6 



(CH2)p-t-(CH2)^G-R 



R 



2047 



2048 



2049 





CH; 



CH- 



12 0 R 



12 0 R 



1 2 0 



H 



H 



H 




CHjCMj 



-CHy-N-C 



c-< > 



CMa 



2050 



CHg- 1 2 0 



H 



CF 



2051 




H 



CF 



2052 




2 2 1 



Hscq 

2053 QKCH,o<>cHr 2 2 1 



H 



H 



CHg-N-C— ^ 




2055 



2056 



2057 




2054 >=< 2 2 1 



HgCCJ 

^^CHr 2 



OH 




H3CO-^_^CH2- 



2 1 



2 1 



Be 

2 2 



1 



H 



H 



H 



H 
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Table 1.1 88 



Compd. R\-(CH2)3- k m n chirality R= 
No. ' 



HjCqPCHa 
2058 Q-CH^- 2 2 1 



H 



R 



-{CH2)rlT<CH2)5-G-RS 



-CH^N-C-^^JH-F 



2059 



2060 



2061 



2062 



2063 



Ha CCD 
HgCO-H^V-CHs- 
OCH3 



HjCO^ 
H3C-4_^CH2- 
H3CO 



2 2 1 



2 2 1 



HaCO-^^^CHa- 2 



2 1 



2 2 1 



H 



H 



H 



H 



H 



H2N 



2064 



2 2 1 



H 



HsCCHjO 

2065 ..^7=V^^_ 2 2 1 



2066 /=< 2 2 1 



CH,- 



2067 (HdC),cHCMr-^^-cHr 2 2 1 



2068 F^^CH,- 2 2 1 



H 



H 



H 



H 



H 




-CH^N{-C-^F 
HzN . 



-CHj-N-C-K' >-F 
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Table 1.189 



No. R 



k m n chirality -^(pn^w}— (QHgfc-G-R® 



2069 



2070 



2071 



2073 



B 




CHo- 



2 2 1 




2 2 1 



H3COHQH.CH2-- 2 2 1 



OCH. 




2072 (HjO^cHo^ 2 2 1 



2 2 1 



H 



H 



H 



H 



H 



H2N 




H2N 



CH^-jvJ-C 




2074 



2075 



2076 



2077 



H3C 




2 2 1 



H3CQ 



F 
F 

=-^-CH2- 



2 2 1 



2 2 1 



OH 



CH,- 2 2 1 



H 



H 



H 



H 



CH?-tNhC 
H 




H^N 



2078 



HsCCHaqjOH 



2 2 1 




H 



H 



H2N 
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Table 1.190 



No. * 



2081 



2083 



2084 



2085 



2086 



2089 



2090 



2 2 1- 



OH 

2082 H3CC^^CH,- 2 



2 1 




CH^ 12 0 R 



CHr- .12 0 R 



H3C0 



OH 

H3CO-^]J>-CH2- 
CI 



12 0 R 



12 0 R 



2087 (HaOzN-i >-CHr 12 0 R 



2088 iH3CCH,)jiNh-^HCH,- 12 0 R 




k /-CHr 



12 0 R 




CHi- 1 2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



R' 



-d6 



-{CH2)BiT(CH2fcrG-R 



H2N 
H2N 

H2N 



CF3 



9 



.CF: 



H3N 



H2N 



OF- 
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Table 1.1 91 



Compd. R V{CH2)r 



R 



No. R 



k m n chirality R* 



-d5 



-(CH2)p-i-(CH2)^G-R 



2091 



2092 



2098 



2099 



2100 



2101 




CHo- 2 2 1 



ChH^^^CHj- 2 2 1 



2093 CHH^^^CHj- 



2094 CH-^]^CH^ 



2095 O-H^^CH^ 



2096 CH-^^CHa- 







2 2 1 



2 2 1 



2 2 1 



2 2 1 



2097 CH-\ /-CH2- 2 2 1 



CH,- 2 2 1 



^ /~CH2- 2 2 1 



O-^^^T 2 2 1 



CH^- 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



pCHjCHa 



-CH-N-C— f ^ 



PCH2CH3 



CH 2^ H2SO H3 



->CH-N-C-^ ^ 



pCHjCHj 



C(CHs)3 



PCH2CH3 



-CH-N-C— 



pCHjCH; 




CH2 



CH 2C H-jC H3 



PCH2CH3 



i H \=/ 



pCHjCHa 



H . — 




cH2-<r_>«ci 



< ) f? 
— CH-N- 



pCHjCH, 




CH2--CVOCH3 



CH2CH3 



CH2-<_V0CH2-{3 
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Table 1.192 



Cornpd. RV(CH2)p ^ n chirality 

No. 



2102 



2103 



2105 



2106 



2107 



2109 




CHp- 2 2 1 




CH2- 2 2 1 



2104 CK^Q^CH^- 



H3 CO OH 



HgC: OH 



CH3 



2 2 1 



2 2 1 



2 2 3 



CH,- 2 2 1 



2 2 1 



CH,- 2 2 1 



R- 



H 



H 



H 



H 



H 



H 



H 



H 



-(CH2)^(CH2)r-G'-R^ 



pCHjCMj 



CHjCHj-g-OChV 




pCHjCHa 



H3C-CHOCH 



dH^CH^-C-OCHj 
6 R 

-CHg-N-C— f 
H2N 




2110 



2112 



H3CCH^^^^^ 2 2 1 



2111 c^^/^CH,- 2 2 1 



Be 



HaCO-^^^CH^- 2 2 1 
H3CO 



H 



H 



H 



9 




H 



HjN . 

H2N 
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Table 1.19 3 



d1 

Compd. " \>-(CH2)r k m n chirality R^" 
No. 



2113 




H3CO-4 /-CHj- 



2 2 1 



2114 



2116 



2118 



2122 



2123 



CHr- 



2 2 1 




2115 o-^Z-CHr 2 2 1 




2 2 1 



2117 ct-^C/"*^"*" 



2 2 1 



HO 

HO-^^^CH2- 



12 0 R 



OH 

2 IIS HO-^^CHr 



12 0 R 



2120 Br-^CH,- 1 2 0 R 



0CH3 

HC^CH.- 1 2 0 R 



F 



12 0 R 




12 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H2N 




PCH2CH3 



— CH-lv>-C- 



CH(CH3)2 



— QH-N- ^ 
i H W/ 

CH(CH3)CH2CH3 



PCH2CH3 



,OCH2CH3 




-CHr-^^-c-0 



CF3 



H 



V CF 




H2N 



H2N 



CF 
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Table 1.194 



Compd. RS-(ch2)- k m n chiralily 
No. R^-^ ' ^ 



R 



2127 



2129 



2130 



2131 



2132 



2133 



2134 



(CH2)^{CH2)q-G-R^ 



O2N 




O2N 




O2N 

2126 ..^_7=V.^^^ 12 0 R 




1 2 0 



H2N 




H3C-^^CH2- 



12 0 R 



2 2 1 




2 2 1 



H2N 




12 0 R 



12 0 R 




1 2 0 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



R 



9 



H2N 



CF 




CF. 



CF 



CF 



H2N 




OF. 



-CH2-jv|-C-H^ 



CF- 
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Table 1.1 95 



Compd. RS-(CH2)- 



No. R 



k m n chirality 




{H3C)2N 



2136 



2138 



2139 



2140 



2141 



2143 



2144 



2145 



12 0 R 




H3C. 




12 0 R 



12-0 R 



2 2 1 




2 2 1 



H2N 



2142 c^^rVcH,- 2 2 1 




O 



2 2 1 



CH^ 



2 2 1 



CH2* 



2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



(CH2)5-i-(CH2)q"G-R^ 



R 



H2N 
H2N 




.ch^j^c-hQ 




CHg-lNf-C 



_cH3-{:f-L^i 



H2N 



CH y-IM-C 
H 




CF. 



9 _/='=3 
_CH,-N{.C-<p 

H2N 
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Table 1.1 9 6 



Compd. RV(CH2)- 

NO. R2'^ ' 



2146 



2147 




H3CC>-\ >-CHj- 



2 2 1 



2 2 1 



k m n chirality R=> — (CHsk-f-lCHpfe-G-R^ 



H 



H 



9 




2148 



2149 



2150 



2151 



2152 



2153 



2154 



2155 



2156 



O2N 




9 

H3C-C-NH 



CH2- 




O 



Q 

H3C-C-NH 



9 

H3C-C-NH 



H3CO-\ /-CH2- 



9 

HjC-C-NH 



CH2- 




O 



2 2 1 



1 2 0 



1 2 0 



1 2 0 



1 2 0 



1 2 0 



2 2 1 



2 2 1 



2 2 1 



R 



H 



H 



H 



H 



H 



H 



H 



H 




H2N 



9 



9 CF 



H >=/ 



H )=/ 



9 



H >=/ 



-CH2 



CF. 



H )==/ 



H )=/ 
H2N 



9 

-CW2-lshC-Hf\ 



H >=/ 



9 /^'^^ 



H >=/ 
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Table 1.197 



Compd. f^V(CH2)p k m* n chirality 



No. R 



2157 



2161 



2163 



2164 



2165 



2156 



2167 




12 0 R 



H3C-NH 




HgC-NH 




HaC-NH 




HaC-NH 




H3C-NH 



H3C-NH 



CH,- 



CH3 



H 



CVcH2- 




/ H 



CH,- 



2 2 1 




2 2 1 



2 0 R 



1 2 0 



12 0 R 



12 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



. R5 



_d6 



-CH,-J;.C-0 



CF 




H2N 



CF3 



•CH 



CFa 



.CH,-Js^C-0 
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Table 1.198 



t 

Compd. " V-(CH2)j- k m n chirality R» -(CHa)^-!— (CH2)r-G-R5 



No. • . . ..p^ 



2171 



2172 



2173 



2177 



2178 




2168 ""'S^cH^ 1 2 0 R H 




2169 H,c-/)^CH^ 1 2 0 R H 







H 



9 "^^ 



H >=/ 



-CH2-[vJ-C-<J> 
H-N 



-CH*-N-C-/~^ 



2170 1 2 0 R H -CHi ^ - . , 



9 



"VVcHj- 1 2 0 R H -CH2-t|C-^^J 



OCH3 p ^^""^ 

2175 H3CO-<rS-CH3- 1 2 0 R H -CH,-|:f-c-Hp 



2' 

2176 ^CH^ ■'2 0 R H -cH,-r;hf-0 

H3C' HjN 
OH r> 



jQ-cHj- 1 2 0 R H ~^"2-{:{-c-H^ 

CHjOH HaN . 

"'"^'V^ 1 2 0 R H "^z'JfC-^^ 
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Table 1.1 99 



No. 



2179 



2180 



2181 



2184 



2185 



2186 



2188 



2189 



o 




CH,- 12 0 R 



CI— ^J>-(CHj)j- 12 0 R 



"'"""XXy^"^- 1 2 0 R 



2182 "^.V^cH,- 



12 0 R 



CH2- 



2 2 1 



2 2 1 



H 



CH2- 



2 2 1 



2187 H^^^CH^ 1.2 0 R 




2 2 1 




k m n chirality '-"{CH2)pt7(CH2)Q-G-R^ 



H 



H 



H 



2183 S:^^cH^ 1 2 0 R . H 



H 



H 



H 



H 



H 



/ V-CHr 1 2 0 R H 



H2N 



H )==/ 



CF. 



H2N 



— CHy-N-O 



H2N 

-CH^U-C-^ 
H2N 



-CHj-JfC-H«_) 



9 




CF. 



-CHj-N-C 



H2N 



pp3 



H y=^ 
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Table 1.200 



Compd. PlS-(CH2yr 
No. R^-^ ^' 



k m n chirality 



2191 



2192 



2193 



2195 



2198 



2199 



H 



2190 ^lV=\ 2 2 1 




H 



CH,- 



2 2 1 



2 2 1 



2194 . H3C-0-CH,- 2 2 1 



2 2 1 



H3C-NH 

2196 ^^.^cHr 1 2 0 R 



H3C-NH 



2-' 97 H3CC^^CH,- 1 2 0 R 



H3C-NH 



12 0 R 



H3C-NH 



2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



•(CH2)^(CH2)^G-R^ 



9 



H )=/ 



H >=/ 



-CHj-INhC-Hf ^ 



H )=/ 



PF3 



"H2N 

-CH,-N-CHP 



2200 



2 2 1 



H 
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Table 1.2 01 



^nT"' R^^^^2)r k m n chirality R3 



(CH2)pt-(CH2)q-G-R« 



R 



2201 



2203 



2204 



H3C-NH 



2 2 1 



H 



2202 X'^^ 1 2 0 




CH2- 



01. 




2 2 1 



2 2 1 



R 



H 



H 



H 



H 



CH2-M- 
H 



CF 




H2N 

9 



.CFg 



2205 



2206 



2207 



2208 



2210 



2211 




H 




CH3 

CHa- 



CH; 




HN-CH3 



HN-CH3 



2209 a~Q-CH^ 2 2 1 



CH/- 



N 
H 



H 



2 2 1 



2 2 1 



2 2 1 



2 2 1 



12 0 R 



2 2 1 



H 



H 



H 



H 



H 



H 



H 



CF. 




H2N 



CHj-N-C 
H 




H >==/ 
H2N 



H2N 



CF 
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Table 1.202 



No. ' 



k m n chirality R= 



2212 



2213 



2214 



N 

H 



H^N 

HaC-^^CHj- 



2 2 1 



2 2 1 



2 2 1 



H 



H 



-(CH2)p-t-(CH2)5-G-R^ 



R5 




CF. 



H2N 
H2N 



2216 



2217 



2221 



2222 - 



H3C-HN 



2215 cH-^CH,- 1 2 0 



j:h3 



H3CCH2 H 
P 

HgCCXf 




1 2 0 



2218 c»-^^CH2- 1 2 



2219 ci-^^CHg- 1 2 



2220 a-Q-CH:r 1 2 



R 



12 0 R 



R 



R 



R 



CHr- 12 0 R 



pOjCHa 

CH2- 12 0 R 
CH3 



H 



H 



H 



H 



H 



H 



H 



H 



— CHo-N-C-^ ^ 



H >=/ 
H2N 



C 

o 




HN 

i 
O 



HN 




H 



HN 




H2N 
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Table 1.203 



No. R2 



k m n chiralit/ R' 



2223 CH-^^CHg- 12 0 R 



2224 



2226 



2227 



2228 



2229 



2232 



2233 



2225 ci-^^CH^- 12 0 R 



H3C. 



. CH 



CHs- 12 0 R 




CHs- 1 2 0 




CHa- 12 0 R 




CHa 

CH3 



12 0 R 




CH3 

2231 H3CO-Q-CH^ 2 0 



H3CCH^_y-CH2- ^ 



H 



12 0 



R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



^d6 



(CH2)p-t7(CH2VG'R 



R 



P 



H 




H 



CF. 



H 




CH3 r \\ 



CF, 




N(CH3b 



I? 



HN 




CF3 



p 



OCF. 



H )=/ 



-cHrN-&H0 

H2N 



PCF. 



H2N 
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5 



10 



15 



20 



25 



35 



40 



45 



50 



Table 1.2 0 4 



2240 




2235 r F > 1 2 0 R H -CH2- ^ 





2241 rir> 1 2 0 R H 





2244 r 1 2 0 R H 



^''rJ^.''''' p>'(^^2>r k m n chirality R^ -{CH^)^(CH^)^G-R^ 



No. R^ "'^ V— 2yp 



2234 rXVcHs 1 2 0 R H '"^?"{t^"^3 

CH^- ^ .OCF3 



2236 '"Y^T^ 1 2 0 R H -CH2-r^C-/ 




.0CF3 



H >=> 

H2N 



p PCF3 

2237 T r> 12 0 R H -CH^N-c-H^ 



H >==/ 
H2N 



CH2- o PCf" 



2238 12 0 R - H ~^"'"{^C-Q 



30 2239 LXJ 12 0 R H -CH^-N-c-f^ 



P 



N H >=' 

CHa HjN 

CH,- « PCF. 



Q::VcH3 1 2 0 R H ~CH^^|-c-0 



3 



2242 LJLk? 1 2 0 R h -CHr{i{-c 




H2N 
p 



2243 (H3C)2r^-^(^]^CH2- 1 2 0 R H ""^"^{If ^"-^^ 



DCF. 



H2N 



55 
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Table 1.20 5 



Compd. RV(CH2)r 



No. R 



k m n chirality R' 



_d6 



(CH2)ptr(CH2)p-G-R 



R 



2248 



2251 



2252 



2253 



2254 



2255 



H 



2245 H'-t^cH. ' ^ ° 



2247 (H^i)zCK'V;^ 



CHj- 




H2N 




2 2 1 



CH2- 



2 2 1 



H 



2 2 1 




2 2 1 



R 



2246 "3CCH,^'V;^^^^ 1 2 0 R 



12 0 R 



12 0 R 





12 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 




-CH,-N-C ^ 
H2N 



H2N 



.CF. 



PC Fa 



9 



— CH2*rvj-c--/^ 




PCF3 



H->N 



-CH^[|t0 



PCF3 



PCF3 



.CF: 
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Tab.tei.1.2 0 6 




[0101] The acid addition salts of tlie cyclic amine compounds are also used in the present invention. Examples of 
the acid include a mineral acid such as hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid or carbonic 
acid and an organic acid such as maleic acid, citric acid, malic acid, tartaric acid, fumaric acid, methanesulfonic acid, 
trifluoroacetic acid or formic acid. 

[01 02] Furthermore, C-, -Cg alkyi addition salts of the cyclic amine compounds, for example, 1 -(4-chlorobenzyl)-1 -me- 
thyl-4-[{N-(3-trifluoromethylbenzoyl)glycyl}aminomethyl]piperidinium iodide are also used in the present invention. The 
alkyI group preferably includes methyl, ethyl, n-propyl, n-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, isopropyl, isobutyl, 
sec-butyl, tert-butyl, isopentyl, neopentyl, tert-pentyl, 2-methylpentyl and 1-ethylbutyl herein; however, methyl group, 
ethyl group or the like is especially preferable. A halide anion such as fluoride, chloride, bromide or iodide is preferable 
for a counter anion of an ammonium cation. 

[0103] In the present invention, a racemate and all the possible optically active forms of the compounds represented 
by the above formula (I) can also be used. 

[0104] The compounds represented by the above formula (I) can be synthesized by using any of the following general 

preparation processes described in W09925686: 

(Preparation process 1) 

[01 05] A preparation process comprises reacting one equivalent of a compound represented by the following formula 
(II): 



>— (CH2)j-N 



(CH2), 



(CH2) 




m 



'-(CH2)n-NH 



wherein R'', R3, j, k, m and n are each the same as defined in the above formula (I), 
with 0.1 to 10 equivalents of a carboxylic acid represented by the following formula (III): 



O 

II 



HO-C-(CH2), 



(CH2)q-G-R' 



(ffl) 



wherein R"^, R^, R^, G, p and q are each the same as defined in the above formula (I), 
or a reactive derivative thereof in the absence or presence of a solvent. 

[0106] The "reactive derivative" of the carboxylic acid represented by the above formula (III) mean a carboxylic acid 
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derivative, for example, an acid lialide, an acid anhydride or a mixed acid anhydride usually used in the synthetic 
organic chemistry field and having high reactivity. 

[0107] The reaction can more smoothly be made to proceed by suitably using an adequate amount of a dehydrating 
agent such as molecular sieve; a coupling reagent such asdicyclohexylcarbodiimide (DCC), N-ethyl-N'-(3-dimethylami- 
nopropyl)carbodiimide (EDCI or WSC), carbonyldiimidazole (GDI), N-hydroxysuccinimide (HOSu), N-hydroxybenzot- 
riazole (HOBt), benzotriazol-1 -yloxytris(pyrrolidinol) phosphonium hexafluorophosphate (PyBOP), 2-(1 H-benzotriazol- 
1 -yl)-1 ,1 ,3,3-tetramethyluronium hexafluorophosphate (HBTU), 2-(1 H-benzotriazol-1 -yl)-1 ,1 ,3,3-tetramethyluronium 
tetrafluoroborate (TBTU), 2-(5-norbornene-2,3-dicarboxyimide)-1 ,1,3,3-tetramethyluronium tetrafluorobonite (TNTU), 
0-(N-succinimidyl)-1 ,1 ,3,3-tetramethyluronium hexafluorophosphate (TSTU) or bromotris(pyrrolidino)phosphonium 
hexafluorophosphate (PyBroP); a base such as an inorganic base such as potassium carbonate, calcium carbonate 
or sodium hydrogencarbonate; amines such as triethylamine, diisoproylethylamine or pyridine or a polymer supported 
base such as (piperidinomethyl)polystyrene, (morpholinomethyl)polystyrene, (dimethylaminomethyl)polystyreneor po- 
ly(4-vinylpyridine). 

(Preparation process 2) 

[0108] A preparation process comprises reacting one equivalent of an alkylating reagent represented by the following 

formula (IV): 



>— (CH2)j-X (IV) 

wherein R"", and j are each the same as defined in the above formula (I); X is a halogen atom, an alkylsulfonyloxy 
group or an arylsulfonyloxy group, 

with 0.1 to 10 equivalents of a compound represented by the following formula (V): 



HN V-{CH2)n-N-C-(CH2)p.-^— (CH2)q-G-R^ .(V) 



5 



(CH2)m 

wherein R^, R^, RS, r6^ q, k, m, n, p and q are each the same as defined in the above formula (I), 
in the absence or presence of a solvent. 

[0109] The reaction can more smoothly be made to proceed by suitably using a base similar to that in the preparation 
process 1 . Furthermore, the reaction sometimes can be promoted by the presence of an iodide such as potassium 
iodide or sodium iodide. 

[01 10] In the above formula (IV), X is a halogen atom, an alkylsulfonyloxy group or an arylsulfonyloxy group. Exam- 
ples of the halogen atom preferably include a chlorine atom, a bromine atom and an iodine atom. Specific examples 
of the alkylsulfonyloxy group preferably include a methylsulfonyloxy group, a trifluoromethylsulfonyloxy group and the 
like, and the specific example of the arylsulfonyloxy group preferably includes tosyloxy group. 

(Preparation process 3) 

[0111] A preparation process comprises reacting one equivalent of an aldehyde represented by the following formula 

(VI): 
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>-(CH2)j.-,-CHO (VI) 



R^ 



wherein R"" and are each the same as defined in the above formula (I); j is 1 or 2, 
or an aldehyde represented by the following formula (VII): 

R^-CHO (VII) 

wherein R"" is the same as defined for R"" in the above formula (I); the compound corresponds to the case where j is 0, 
with 0.1 to 1 0 equivalents of a compound represented by the above formula (V) in the absence or presence of a solvent. 
[0112] The reaction is usually called a reductive amination reaction and a catalytic hydrogenation reaction using a 
catalyst containing a metal such as palladium, platinum, nickel or rhodium, a hydrogenation reaction using a complex 
hydride such as lithium aluminum hydride, sodium borohydride, sodium cyanoborohydride or sodium triacetoxyboro- 
hydride and borane, an electrolytic reducing reaction or the like can be used as reductive conditions. 

(Preparation process 4) 

[01 13] A preparation process comprises reacting one equivalent of a compound represented by the following formula 
(VIII): 



>-(CH2)j-N )— (CH2)n-N-C-(CH2)p-4-^^^2)q-NH (Vm) 



wherein R'', R^, R3, R4, r5^ r7 j pp, p and q are each the same as defined in the above formula (I), 
with 0.1 to 10 equivalents of a carboxylic acid or a sulfonic acid represented by the following formula (IX): 

HO-A-R® (IX) 

wherein R^ is the same as defined in the above formula (I); A is a carbonyl group or a sulfonyl group, 
or a reactive derivative thereof in the absence or presence of a solvent 

[0114] The reactive derivative of the carboxylic acid or sulfonic acid represented by the above formula (IX) means 
a carboxylic acid derivative or sulfonic acid derivative, for example, an acid halide, an acid anhydride or a mixed acid 
anhydride usually used in the synthetic organic chemistry field and having high reactivity. The reaction can more 
smoothly be made to proceed by suitably using a dehydrating agent, a coupling reagent or a base similar to that in the 
above preparation process 1 . 

(Preparation process 5) 

[0115] A preparation process comprises reacting one equivalent of a compound represented by the above formula 

(VIII) with 0.1 to 10 equivalents of an isocyanate or an isothiocyanate represented by the following formula (X): 

Z=C=N-R® (X) 

wherein R^ is the same as defined in the above formula (I); Z is an oxygen atom or a sulfur atom, 
in the absence or presence of a solvent. 
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(Preparation process 6) 

[0116] A preparation process comprises reacting one equivalent of a compound represented by the following formula 
(XI): 



r1 ^(CH2)k^ Q ^ 

>— (CH2)i-N V- (CH2)„-N-C-(CH2)p- 

(CH2C R 



4 



(CH2)q— A-OH (XI) 



wherein R"", R^, R^, R"^, R^, j, k, m, n, p and q are each the same as defined in the above formula (I); A is a carbonyl 
group or a sulfonyl group, 

with 0.1 to 10 equivalents of an amine represented by the following formula (XII): 

R^-NH2 (XII) 

wherein R^ is the same as defined for R^ in the above formula (I), 

in the absence or presence of a solvent. 

[01 1 7] The reaction can more smoothly be made to proceed by suitably using a dehydrating agent, a coupling reagent 
or a base similar to that in the above preparation process 1 . 

[011 8] In the above preparation processes 1 to 6, when a substrate used for each reaction has substitutents regarded 
as usually reacting under respective reaction conditions in the organic synthetic chemistry or having adverse effects 
on the reaction, the functional groups can be protected with a known suitable protecting group, and the substrate can 
be used for the reaction and then deprotected by a conventional known method to afford the objective compound. 
[0119] In addition, the compounds used in the present invention can be obtained by further converting (single or 
plural) substituents of the compound produced by the above preparation process 1 - 6 using a known reaction usually 
used in the organic synthetic chemistry, for example, an alkylation reaction, an acylation reaction or a reduction reaction. 
[0120] In the above respective preparation processes, a halogenated hydrocarbon such as dichloromethane or chlo- 
roform, an aromatic hydrocarbon such as benzene or toluene, ethers such as diethyl ether or tetrahydrofuran, esters 
such as ethyl acetate, an aprotic polar solvent such as dimethylformamide, dimethyl sulfoxide or acetonitrile and al- 
cohols such as methanol, ethanol or isopropyl alcohol are suitably used as a reaction solvent according to the reaction. 
[0121] In each of the preparation processes, the reaction temperature is within the range of -78 to +1 50 °C, preferably 
within the range of 0 to 100°C. After completing the reaction, the objective cyclic amine compounds represented by 
the above formula (I) can be isolated by carrying out usual isolating and purifying operations, i.e., concentration, filter- 
ation, extraction, solid-phase extraction, recrystallization or chromatography. The compounds can be converted into 
their pharmaceutically acceptable acid addition salts thereof or their C^-Cq alkyi addition salts thereof according to a 
usual method. 



Examples 



[0122] The present invention is detailed specifically based on Examples; however, the present invention is not re- 
stricted to compounds described in the Examples. The Compound number (Compd. No.) assigned to each compound 
in the following Examples corresponds to the Compd. No. assigned to each compound cited as a preferred specific 
example in Tables 1.1 to 1.206. 

[Reference Example 1] Synthesis of 3-amino-1 -(4-chlorobenzyl)pyrrolidine dihydrochloride 

[0123] 4-Chlorobenzyl chloride (4.15 g, 25.8 mmol) and iPr2NEt (6.67 g, 51.6 mmol) were added to a DMF (50 mL) 
solution of 3-[(tert-butoxycarbonyl)amino]pyrrolidine (4.81 g, 25.8 mmol). The reaction mixture was stirred at 70 °C for 
15 hours, and the solvent was removed under reduced pressure. The objective 3-[(tert-butoxycarbonyl)amino]- 
1-(4-chlorobenzyl)pyrrolidine (6.43 g, 80%) was obtained as an off-white solid by recrystallization (acetonitrile, 50 
mL). 1H NMR (CDCI3, 300MHz) 5 1 .37 (s, 9 H), 1 .5-1 .7 (br, 1 H), 2.1-2.4 (m, 2 H), 2.5-2.7 (m, 2 H), 2.83 (br, 1 H), 3.57 
(s, 2 H), 4.1-4.3 (br, 1 H), 4.9-5.1 (br, 1 H), 7.15-7.35 (br, 4 H); the purity was determined by RPLC/MS (98%). ESI/MS 
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m/e 311.0 (M++H, C^6H24CIN202). 

[0124] To a methanol solution (80 mL) of the 3-[(tert-butoxycarbonyl)amino]-1 -(4-chlorobenzyl)pyrrolidine (6.38 g, 
20.5 mmol), was added 1 M HCI-Et20 (100 mL). The resulting mixture was stirred at 25 °C for 15 hours. The solvent 
was removed under reduced pressure to provide a solid, which was purified by recrystallization (methanol/acetonitrile 
= 1:2, 130 mL) to thereby afford 3-amino-1-(4-chlorobenzyl)pyrrolidine dihydrochloride (4.939 g, 85%) as a white 
powder. NMR (dg-DMSO, 300MHz)5 3.15 (br, 1 H), 3.3-3.75 (br-m, 4 H), 3.9 (br, 1 H), 4.05 (br, 1 H), 4.44 (br, 1 H), 
4.54 (br, 1 H), 7.5-7.7 (m, 4 H), 8.45 (br, 1 H), 8.60 (br, 1 H); the purity was determined by RPLC/MS (>99%). ESI/MS 
m/e 211.0 (M++H, C11H16CIN2). 

[0125] Optically active (R)-3-amino-1-(4-chlorobenzyl)pyrrolidine dihydrochloride and (S)-3-amino-1-(4-chloroben- 

zyl)pyrrolidine dihydrochloride were synthesized by using the respective corresponding starting materials according 
to the above method. The products exhibited the same ""H NMR as that of the above racemate. 

[Example 1] Synthesis of 3-(N-benzoylglycyl)amino-1-(4-chlorobenzyl)pyrrolidine (Compd. No. 1) 

[0126] N-Benzoylglycine (9.3 mg, 0.055 mmol), 3-ethyl-1 -[3-(dimethylamino)propyl]carbodiimide hydrochloride (ED- 
Cl) (1.05 mg) and 1 -hydroxybenzotriazole hydrate (HOBt) (7.4 mg) were added to a chloroform (2.5 mL) solution of 
3-amino-1-(4-chlorobenzyl)pyrrolidine dihydrochloride (14.2 mg, 0.050 mmol) and triethylamine (15.2 mg). The result- 
ing reaction mixture was stirred at 25 °C for 1 6 hours and then washed with a 2 M aqueous solution of NaOH (2mLx2) 
and brine. After filtration through a PTFE membrane filter, the solvent was removed under reduced pressure to provide 
3-(N-benzoylglycyl)amino-1-(4-chlorobenzyl)pyrrolidine (Compd. No. 1) as an off-white oil (17.7 mg, 95%). The purity 
was determined by RPLC/MS (95%). ESI/MS m/e 372.0 (M++H, C20H22CIN3O2). 

[Examples 2 to 32] 

[01 27] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method in Example 1 . The data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 2. 



Table 2 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


2 


2 


C21H24CIN3O2 


386 


16.4 


85 


3 


3 


C19H21CIN4O2 


373 


18.7 


100 


4 


4 


^21 ^21 CIF3N3O2 


440 


57.2 


69 


5 


82 


C22H23CIF3N3O2 


454 


5.6 


11 


6 


85 


C21H24CIN3O2 


386 


22.6 


59 


7 


86 


C21H23CIN4O4 


431 


21.2 


98 


8 


214 


C22H25CIN2O2 


385 


23.9 


62 


9 


215 


C23H27CIN2O3 


415 


17.4 


84 


10 


216 




391 


21.6 


Q 


11 


217 


C23H27CIN2O4 


431 


15.3 


66 


12 


218 


C23H27CIN2O2 


399 


12.8 


64 


13 


219 


C22H24CIFN2O3 


419 


18.1 


86 


14 


220 


C22H25CIN2O2 


385 


16.4 


85 


15 


221 


C21H23CIN2O2 


371 


14.9 


80 


16 


222 


C2-j H22CI2N2O2 


405 


13.3 


65 


17 


223 


C25H31CIN2O3 


443 


18.4* 


63 


18 


224 


C20 H23^^^2^3^ 


407 


11.2 


28 



Notes: * indicates "yield (mg) of trifluoroacetate". 
Q means "Quantitative". 
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Table 2 (continued) 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


19 


225 


022^26^1 Ng02 


400 


22.7 


Q 


20 


226 




430 


21.0 


98 


21 


227 


^22'~'25^'2N302 


434 


21.9 


100 


22 


228 


^23'~'28^'N303 


430 


20.8 


97 


23 


229 


^25'~'32CN302 


462 


25.4 


Q 


24 


230 


C26H31CIFN3O2 


472 


26.0 


Q 


25 


231 


C24H28CIN3O3 


442 


30.3* 


Q 


26 


232 


^22^32^^ ^3^2 


406 


3.9 


19 


27 


233 


C23H28CIN3O2 


414 


8.5 


41 


28 


234 


C22H27CIN4O2 


415 


7.3 


35 


29 


235 


C24H29CI2N3O2 


462 


9.0 


39 


30 


236 


C25H29CIN4O3S 


501 


17.4 


69 


31 


237 


C21H24CIN3O3 


402 


14.2 


71 


32 


238 


C2-1H23CI2N3O3 


436 


23.4 


Q 



Notes: * indicates "yield (mg) of trifluoroacetate". 
Q means "Quantitative". 



[Reference Example 2] Synthesis of (R)-3-[(N-tert-butoxycarbQnyl)glycyl]amino-1-(4 chlorobenyOpyrrolidine 

[0128] A mixture of (R)-3-amino-1-(4-chlorobenzyl)pyrrolidinedihydrochloride (4.54 g, 16.0 mmol)witha2 M solution 
(80 mL) of NaOH and ethyl acetate (80 mL) was stirred, and the organic layer was separated to extract the aqueous 
layer with ethyl acetate (80 mLx2). The organic layers were combined, dried over anhydrous sodium sulfate, then 
filtered and concentrated to thereby afford free (R)-3-amino-1-(4-chlorobenzyl)pyrrolidine (3.35 g, 99%). 
[0129] To a dichloromethane (80 mL) solution of the (R)-3-amino-1-(4-chlorobenzyl)pyrrolidine (3.35 g, 16 mmol), 
were added triethylamine (2.5 mL, 17.6 mmol), N-tert-butoxycarbonylglycine (2.79 g, 16.0 mmol), EDCI (3.07 g, 16.0 
mmol) and HOBt (12.16 g, 16 mmol). The resulting reaction mixture was stirred at 25 °C for 16 hours, and a 2 M solution 
(80 mL) of NaOH was then added thereto. The organic layer was separated, and the aqueous layer was extracted with 
dichloromethane (1 00 mLx3). The organic layers were combined, washed with water (1 00 mLx2) and brine (1 00 mL), 
dried over anhydrous sodium sulfate, filtered, concentrated and purified by column chromatography (Si02, ethyl ace- 
tate) to thereby provide the objective (R)-3- [N-(tert-butoxycarbonyl)glycyl]amino-1-(4-chlorobenzyl)pyrrolidine (5.40 
g, 92%). 

[Reference Example 3] Synthesis of (R)-1-(4-chlorobenzyl)-3-(glycylamino)pyrrolidine 

[01 30] A 4 M HCI dioxane (38 mL) solution was added to a methanol (60 mL) solution of (R)-3-[N-(tert-butoxycarbonyl) 
glycyl]amino-1 -(4-chlorobenzyl)pyrrolidine (5.39 g, 1 4.7 mmol). The resulting solution was stirred at room temperature 
for 2 hours. The reaction mixture was concentrated, and a 2 M solution (80 mL) of NaOH was added. The mixture 
solution was extracted with dichloromethane (80 mLx3), and the extracts were combined, dried over anhydrous sodium 
sulfate, concentrated and purified by column chromatography (Si02, ethyl acetate/ethanol/triethylamine = 90:5:5) to 
afford (R)-3-(glycylainino)-1-(4-chlorobenzyl)pyrrolidine (3.374 g, 86%) ^H NMR (CDCI3, 274MHz) 5 1.77 (dd, J = 1 .3 
and 6.9 Hz, 1 H), 2.20-3.39 (m, 2 H), 2.53 (dd, J = 3.3 and 9.6 Hz, 1 H), 2.62 (dd, J = 6.6 and 9.6 Hz, 1 H), 2.78-2.87 
(m, 1 H), 3.31 (s, 2 H), 3.57(s, 2 H), 4.38-4.53 (br, 1 H), 7.18-7.32 (m, 4 H), 7.39(br, s, 1 H). 

[0131] Other 3-acylamino-1 -(4-chlorobenzyl)pyrrolidines were synthesized by using the respective corresponding 
starting materials and reactants according to the methods of Reference Examples 2 and 3. 
(S)-1-(4-chlorobenzyl)-3-(glycylamino)pyrrolidine: 3.45 g, 79% (two steps). 
(R)-3-(p-alanylamino)-1-(4-chlorobenzyl)pyrrolidine: 3.79 g, 85% (two steps). 
(S)-3-(p-alanylamino)-1-(4-chlorobenzyl)pyrrolidine: 3.72 g, 86% (two steps) 
(R)-3-[(S)-alanylamino]-1 -(4-chlorobenzyl)pyrrolidine: 368 mg, 65% (two steps). 
(R)-3-[(R)-alanylamino]-1-(4-chlorobenzyl)pyrrolidine: 425 mg, 75% (two steps). 
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(R)-3-[(2S)-2-amino-3-thienylpropanoyl]amino-1 -(4-chlorobenzyl)pyrrolidine: 566 mg, 78% (two step). 
(R)-3-[(2R)-2-amino-3-thienylpropanoyl]amino-1-(4-chlorobenzyl)pyrrolidine: 5.85 mg, 81% (two steps). 
(R)-3-(2-amino-2-methylpropanoyl)amino-1-(4-chlorobenzyl)pyrrolidine: 404 mg, 66% (two steps). 
(R)-3- [(2S)-2-amino-4-(methylsulfonyl)butanoyl]amino-1-(4-chlorobenzyl)pyrrolidine: 535 mg, 72% (two steps). 
[0132] Furthermore, (R)-3-(glycylamino)-1 -(4-methylbenzyl)pyrrolidine, (R)-1 -(4-bromobenzyl)-3-(glycylamino)pyr- 
rolidine, (R)-1 -(2,4-dimethylbenzyl)-3-(glycylamino)pyrrolidine and (R)-1 -(3,5-dimethylisoxazol-4-ylmethyl)-3-(gly- 
cylamino)pyrrolidine were synthesized by using the respective corresponding starting materials and reactants accord- 
ing to the methods of Reference Examples 1 , 2 and 3. 

[0133] (R)-3-(glycylamino)-1 -(4-methylbenzyl)pyrrolidine : 4.65 g, yield 62% (yield from 3-[(tert-butoxycarbonyl)ami- 

no]pyrrolidine). 

[0134] (R)-1 -(4-bromobenzyl)-3-(glycylamino)pyrrolidine: 2.55 g, yield 68% (yield from (R)-3-amino-1 -(4-bromoben- 
zyl)pyrrolidine); NMR (CDCIg 270MHz) 5 1.37-1.78 (m, 3 H), 2.23-2.39 (m, 2 H), 2.50-2.67 (m, 2 H), 2.80-2.89 (m, 
1 H), 3.32 (s, 2 H), 3.58 (s, 2 H), 4.39-4.55 (m, 1 H), 7.21 (d, J = 6.5 Hz, 2 H), 7.45 (d, J = 6.5 Hz, 2 H). 
[0135] (R)-1 -(2,4-dimethylbenzyl)-3-(glycylamino)pyrrolidine: 1 .56 g, yield 58% (yield from 3-[(tert-butroxycarbonyl) 
amino]pyrrolidine); NMR (CDCIg, 270MHz) 5 1.55-1.78 (m, 3 H), 2.30 (s, 3 H), 2.23-2.31 (m, 2 H), 2.33 (s, 3 H), 
2.51-2.63 (m, 2 H), 2.78-2.87 (m, 1 H), 3.30 (s, 2 H), 3.55 (s, 2 H), 4.38-4.60 (m, 1 H), 6.95 (d, J = 7.6 Hz, 1 H), 6.97 
(s, 1 H), 7.13 (d, J = 7.6 Hz, 1 H), 7.43 (br-s, 1 H). 

[0136] (R)-1-(3,5-dimethylisoxazol-4-ylmethyl)-3-(glycylamino)pyrrolidine: 3.14 g, yield 45% (yield from 3-[(tert- bu- 
toxycarbonyl)amino]pyrrolidine). 

[Example 33] Synthesis of (S)-3-[N-[3,5-bis(trifluoromethyl)benzoyl]glycyl]amino-1 -(4-chlorobenzyl)pyrrolidine 
(Compd. No. 5). 

[0137] A chloroform solution (0.4 mL) of 3,5-bis(trifluoromethyl)benzoyl chloride (0.060 mmol) was added to a chlo- 
roform (1.0 mL) solution of (S)-1-(4-chlorobenzyl)-3-(glycylamino)pyrrolidine (0.050 mmol) and triethylamine (0.070 
mmol). The resulting reaction mixture was stirred at room temperature for 2.5 hours, and an (aminomethyl)polystyrene 
resin (1.04 mmol/g, 50 mg, 50 mmol) was then added. The prepared mixture was stirred at room temperature for 12 
hours. The reaction mixture was filtered, and the resin was washed with dichloromethane (0.5 mL). The filtrate and 
the washing were combined, and dichloromethane (4 mL) was added. The resulting solution was washed with a 2 M 
aqueous solution (0.5 mL) of NaOH and concentrated to thereby provide (S)-3-[N-[3,5-bis(trifluoromethyl)benzoyl]gly- 
cyl]amino-1 -(4-chlorobenzyl)pyrrolidine (Compd. No. 5) (14.4 mg, 57%). The purity was determined by RPLC/MS 
(97%). ESI/MS m/e 508.0 (M++H, C22H20CIF6N3O2). 

[Examples 34 to 239] 

[0138] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 33. Data of ESI/MS, yields (mg) and yields (%) are col- 
lectively shown on Table 3. 



Table 3 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


34 


5 




508.0 


14.4 


57 


35 


6 


^21 ^21 CIF2N3O2 


440.0 


17.0 


77 


36 


7 


C2oH2iBrCIN302 


450.0 


17.7 


79 


37 


8 


C20H21CIFN3O2 


390.0 


12.7 


65 


38 


9 


^2o'~'20^'3N3^2 


440.0 


39.0 


Q 


39 


10 


C21H24CIN303 


402.5 


23.5 


Q 


40 


11 


C22H2QCIN304 


432.5 


22.4 


Q 


41 


12 




432.5 


15.9 


74 


42 


13 


C21H21CIF3N3O2 


440.0 


13.1 


60 


43 


14 


C21H24CIN3O2 


386.0 


16.4 


85 


44 


15 


C20H21CI2N3O2 


406.0 


15.7 


77 
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Table 3 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




45 


16 


C21H24CIN3O2 


402.0 


28.2 


Q 


5 


46 


17 


^2o'~'20^'3N3^2 


442.0 


35.6 


Q 




47 


18 


C21H21CIN4O2 


397.5 


22.8 


Q 




48 


19 


C21H22CIN3O4 


416.0 


16.3 


78 


10 


49 


20 


^21 H20^^^4^3^2 


458.0 


24.9 


Q 




50 


21 


C21H20CIF4N3O2 


458.0 


17.9 


78 




51 


22 


^21 H2qCIF4N':502 


458.0 


9.4 


41 


1 0 


52 


23 


^21 H20^^^4^3^2 


458.0 


15.4 


67 


53 


24 


C21H21CIF3N3O3 


456.0 


20.7 


91 




54 


25 


C21H20CIF4N3O2 


458.0 


18.5 


81 




55 


26 


C20H21CIN4O4 


417.0 


21.9 


Q 


20 


56 


27 


C20H21CIN4O4 


417.0 


16.8 


81 




57 


28 


C20H21CIN4O4 


417.0 


6.8 


33 




58 


29 


C22H2oCIFeN302 


508.0 


20.8 


82 


25 


59 


30 


C21H21CIF3N3O2 


440.0 


15.2 


69 


60 


31 


C2oH2iBrCIN302 


450.0 


15.6 


69 




61 


32 


C20H21CIFN3O2 


390.0 


11.8 


61 




62 


33 


^2o'~'20^'3'^3^2 


440.0 


15.8 


72 


30 


63 


34 


C21H24CIN3O3 


402.5 


33.8 


Q 




64 


35 


C22H26CIN3O4 


432.5 


56.1 


Q 




65 


36 


^22^26^ ^^3^4 


432.5 


37.6 


Q 


35 


66 


37 


^21 ^21 dF3N302 


440.0 


12.6 


57 


67 


38 


C21H24CIN3O2 


386.0 


12.3 


64 




68 


39 


^20^21 ^12^3^2 


406.0 


15.9 


78 




69 


40 


C2^H24CIN302 


402.0 


11.6 


58 


40 


70 


41 


^2o'~'20^'3^3^2 


442.0 


17.8 


81 




71 


42 


C21H21CIN4O2 


397.5 


22.4 


Q 




72 


43 


C21H22CIN3O4 


416.0 


30.1 


Q 


45 


73 


44 


C21H20CIF4N3O2 


458.0 


13.4 


59 


74 


45 


^21 Fl20^^^4^3^2 


458.0 


13.2 


58 




75 


46 


^21 H20^^^4^3^2 


458.0 


14.4 


63 




76 


47 


C21H21CIF3N3O3 


456.0 


16.4 


72 


50 


77 


48 


C21 H20CIF4N3O2 


458 


16.5 


72 




78 


49 


C20H21CIN4O4 


417.0 


12.5 


60 




79 


50 


^21 Fl20^^^4^3^2 


458.0 


26.3 


Q 


55 


80 


51 


C2oH2iBrCIN302 


450.0 


8.6 


38 




81 


52 


C20H21CIFN3O2 


390.5 


4.1 


21 




82 


53 


C20H21CI2N3O2 


406.0 


5.4 


27 
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Table 3 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




83 


54 


^2o'~'20^'3N302 


440.0 


8.8 


40 


5 


84 


55 


CsoHsoBrCUNgOs 


440.0 


7.7 


35 




85 


56 


C21H24CIN3O2 


386.0 


4.8 


25 




86 


57 


C22H26CIN2O4 


429.5 


4.9 


23 


10 


87 


58 


^20^21 ^12^3^2 


406.0 


4.1 


20 




88 


59 


C2oH2iBrCIN302 


452.0 


3.5 


16 




89 


60 


C26H26CIN3O2 


448.5 


7.3 


33 


1 0 


90 


61 


C21H21CIF3N3O2 


440.0 


7.1 


32 


91 


62 


C21H24CIN3O2 


386.0 


10.4 


54 




92 


63 


C22H26CIN3O2 


400.5 


6.0 


30 




93 


64 


C21H21CIN4O2 


397.0 


7.0 


35 


20 


94 


65 


C24H24CIN3O2 


422.0 


7.7 


36 




95 


66 


C24H24CIN3O2 


422.0 


6.3 


30 




96 


67 


C20H20CIF2N3O2 


408.0 


4.7 


23 


25 


97 


68 


C20H20CIF2N3O2 


408.0 


7.8 


38 


98 


69 


C20H20CIF2N3O2 


408.0 


7.3 


36 




99 


70 


^20 '"'20 ^ "^2 N3O2 


408.0 


9.1 


45 




100 


71 


^22^26^ ^^3^4 


429.0 


5.6 


26 


30 


101 


72 


C21H21CIF3N3O2 


456.0 


6.2 


27 




102 


73 


C21H21CIF3N3O2 


456.5 


16.8 


74 




103 


74 


^22^24^ ^^3^4 


430.0 


16.4 


76 


35 


104 


75 


^21 Fl20^^^4^3^2 


458.0 


16.1 


70 


105 


76 


^21 H20^^^4^3^2 


458.0 


17.0 


74 




106 


77 


^20'"' 19^1^3^302 


426.0 


16.2 


76 




107 


78 


C2qH^ QCIF3N3O2 


426.0 


18.0 


85 


40 


108 


79 


C22H2oCIFeN302 


508.0 


18.8 


74 




109 


80 


^22 '"'20 ^"^6 1^302 


508.0 


16.4 


65 




110 


81 


C22H26CIN302 


400.0 


13.9 


70 


45 


111 


83 


C20H21CIN4O4 


417.0 


16.0 


77 


112 


84 


C20H21CIN4O4 


417.0 


21.6 


Q 




113 


87 


C23H22CIF 6N302 


522.0 


17.5 


67 




114 


88 


C22H23CIF3N302 


454.0 


13.9 


61 


50 


115 


89 


C2iH23BrCIN302 


466.0 


15.4 


66 




116 


90 


C21H23CIFN3O2 


404.0 


10.7 


53 




117 


91 


C2-1 ^122^^3^302 


456.0 


13.7 


60 


55 


118 


92 


C22H26CIN3O3 


416.0 


38.4 


Q 




119 


93 


C23H28CIN3O4 


446.0 


25.2 


Q 




120 


94 


C23H28CIN3O4 


446.0 


16.5 


74 
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Table 3 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




121 


95 


C22H23CIF3N3O2 


454.0 


16.3 


72 


5 


122 


96 




400.5 


16.7 


84 




123 


97 


C21H23CI2N3O2 


420.0 


11.2 


53 




124 


98 


C22H26CIN3O2 


416.5 


11.8 


57 


10 


125 


99 


C2-1 H22^l3N302 


454.0 


14.8 


65 




126 


100 


C22H23CIN4O2 


411.0 


9.5 


46 




127 


101 


C22H24C INgO^ 


430.5 


13.2 


61 


1 0 


128 


102 


^22^22^^^ 4N3O2 


472.0 


13.1 


56 


129 


103 


^22 ^22^ ^3^2 


472.0 


36.5 


Q 




130 


104 


^22 ^22^ ^3^2 


472.0 


22.8 


97 




131 


105 


^22^22^^ ^4 ^3^2 


472.0 


20.1 


85 


20 


132 


106 


C22H23CIF3N3O3 


470.0 


27.4 


Q 




133 


107 


^22 ^22^ ^^4 ^3^2 


472.0 


18.5 


78 




134 


108 


C21H23CIN4O4 


431.0 


11.9 


55 


25 


135 


109 


C21H23CIN4O4 


431.0 


23.9 


Q 


136 


110 


C21H23CIN4O4 


431.0 


24.4 


Q 




137 


111 


C23H22CIFeN302 


522.0 


9.5 


36 




138 


112 


C22H23CIF3N302 


454.0 


3.9 


17 


30 


139 


113 


C2iH23BrCIN302 


466.0 


7.5 


32 




140 


114 


C21 H23CIFN3O2 


404.0 


6.1 


30 




141 


115 


C21H22CI3N3O2 


456.0 


6.6 


29 


35 


142 


116 


C22H26CIN3O3 


416.0 


4.8 


23 


143 


117 


C23H28CIN3O4 


446.0 


6.4 


29 




144 


118 


^23'~'28^'N304 


446.0 


24.6 


Q 




145 


119 


C22H23CIF3N3O2 


454.0 


5.2 


23 


40 


146 


120 


^22^26^ ^^3^2 


400.5 


4.4 


22 




147 


121 


C2-1H23CI2N3O2 


420.0 


7.8 


37 




148 


122 


022^26^1^3^2 


416.5 


14.1 


68 


45 


149 


123 


C2-j H22OI3N3O2 


454.0 


5.4 


24 


150 


124 


C22H23OIN4O2 


411.0 


34.0 


Q 




151 


125 


C22H24OIN3O4 


430.5 


32.0 


Q 




152 


126 


^22 ^22^ ^^4 ^3 ^2 


472.0 


4.6 


19 


50 


153 


127 


^22^22^^ ^4 ^3^2 


472.0 


10.4 


44 




154 


128 




472.0 


7.3 


31 




155 


129 


^22 ^22^ ^^4 ^3^2 


472.0 


13.5 


57 


55 


156 


130 


C22H23CIF3N3O3 


470.0 


15.1 


64 




157 


131 


^22^22^^ ^4 ^3^2 


472.0 


8.6 


36 




158 


132 


C21H23CIN4O4 


431.0 


4.4 


20 
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Table 3 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




159 


133 


C21H23CIN4O4 


431.0 


32.0 


Q 


5 


160 


134 


C21H23CIN4O4 


431:0 


6.9 


32 




161 


135 


C2iH23BrCIN302 


466.0 


7.8 


34 




162 


136 


C21H23CIFN3O2 


404.0 


13.7 


68 


10 


163 


137 


C2-1 H23CI2N3O2 


420.5 


14.6 


69 




164 


138 


02"^ H22^l3N302 


454.0 


17.7 


78 




165 


139 


C2^H22BrCl4Ng02 


454.0 


17.2 


76 


1 0 


166 


140 




400.0 


15.0 


75 


167 


141 


C23H28CIN3O4 


443.5 


13.9 


62 




168 


142 


^2.^ H23^^2^3^2 


420.0 


13.7 


65 




169 


143 


C2iH23BrCIN302 


464.0 


16.1 


69 


20 


170 


144 


C27H 28^1^302 


462.0 


17.6 


76 




171 


145 


C22H23CIF 3N3O2 


454.0 


16.0 


71 




172 


146 


^22^ 26^ ^2 


400.0 


14.9 


75 


25 


173 


147 


^23'^28^'N302 


414.0 


16.2 


78 


174 


148 


C22H23C IN4O2 


411.0 


14.9 


73 




175 


149 


^25'~'26^'N302 


436.0 


17.1 


78 




176 


150 


^25'~'26^'N302 


436.0 


13.1 


60 


30 


177 


151 


^21 H22^^^2^3^2 


422.0 


14.8 


70 




178 


152 


^21 Fl22^^^2^3^2 


422.0 


15.3 


73 




179 


153 


^21 Fl22^^^2^3^2 


422.0 


15.3 


73 


35 


180 


154 


^21 Fl22^^^2^3^2 


422.0 


16.4 


78 


181 


155 


C23H28CIN3O4 


443.0 


16.9 


76 




182 


156 


C22H23CIF3N3O2 


470.5 


12.6 


54 




183 


157 


C22H23CIF3N3O2 


470.0 


20.0 


85 


40 


184 


158 


C23H26CIN3O4 


444.0 


17.4 


78 




185 


159 


^22^22^^ ^4 ^3^2 


472.0 


18.4 


78 




186 


160 


^22^22^^ ^4 ^3^2 


472.0 


19.6 


83 


45 


187 


161 


C21H21CIF3N3O2 


440.0 


17.0 


77 


188 


162 


^21 ^21 dF3N302 


440.0 


17.1 


78 




189 


163 


C23H22CIF 6N3O2 


522.0 


20.8 


80 




190 


164 


C23H22CIFeN302 


522.0 


2.7 


10 


50 


191 


165 


^23'^28^'N302 


414.0 


16.4 


79 




192 


166 


C22H23CIF3N3O2 


454.0 


8.6 


38 




193 


167 


C2iH23BrCIN302 


464.0 


11.6 


50 


55 


194 


168 


C2-| H23CI2N3O2 


420.0 


11.5 


55 




195 


169 


C21H22CI3N3O2 


454.0 


10.0 


44 




196 


170 


^22^22^^ ^4 ^3^2 


472.0 


10.4 


44 
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Table 3 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




197 


171 


C21H23CI2N3O2 


420.0 


8.9 


42 


5 


198 


172 


C21H24CIN3O2 


386.0 


10.3 


53 




199 


173 


C21H23CIN4O4 


431.0 


14.6 


68 




200 


174 


C22H23CIF3N3O2 


454.0 


10.4 


46 


10 


201 


175 


C2iH23BrCIN302 


464.0 


13.4 


58 




202 


176 


02"^ H23CI2N3O2 


420.0 


12.7 


60 




203 


177 


C2-1 1 l22^^3^3^~^2 


454.0 


13.2 


58 


1 0 


204 


178 


^22^22^^^ 4N3O2 


472.0 


12.9 


55 


205 


179 


C2-1 H23CI2N3O2 


420.0 


13.3 


63 




206 


180 


C21H24CIN3O2 


386.0 


24.2 


Q 




207 


181 


C21H23CIN4O4 


431.0 


1.0 


1 


20 


208 


182 


^23'^25^"^3N302 


468.0 


15.1 


65 




209 


183 


C22H25BrCIN302 


478.0 


18.0 


75 




210 


184 


C22H25CI2N3O2 


434.0 


16.3 


75 


25 


211 


185 


C22H24CI3N3O2 


468.0 


18.6 


79 


212 


186 


C23H24CIF4N2O2 


486.0 


16.5 


68 




213 


187 


^22^25^ ^2^ 3^2 


434.0 


14.4 


66 




214 


188 


^22^26^ ^^3^2 


400.0 


14.0 


70 


30 


215 


189 


C22H25CIN4O4 


445.0 


16.8 


76 




216 


190 


C26H25CIF3N3O2S 


536.0 


17.7 


66 




217 


191 


C25H25BrCIN302S 


546.0 


20.4 


75 


35 


218 


192 


^25 '"'25^ '2^^302^ 


502.0 


16.9 


67 


219 


193 


^25'~'24^'3N302S 


536.0 


18.3 


68 




220 


194 


C26H24CIF4N3O2S 


554.0 


19.4 


70 




221 


195 




502.0 


19.1 


76 


40 


222 


196 


C25H26CIN3O2S 


468.0 


16.0 


68 




223 


197 


C25H25CIN4O4S 


513.0 


18.4 


72 




224 


198 


^26'~'25^' F3N3O2S 


536.0 


13.9 


52 


45 


225 


199 


C25H25BrCIN302S 


546.0 


12.9 


47 


226 


200 


^25 25 ^ '2 N 3 O2S 


502.0 


15.6 


62 




227 


201 


^25 '"'24^ 13^3^2^ 


536.0 


17.3 


64 




228 


202 


C2gH24CI F4N3O2S 


554.0 


15.4 


56 


50 


229 


203 


^25'^25*^'2N302S 


502.0 


13.5 


54 




230 


204 


C2(=^ H 25 C 1 N 3 O2 S 


468.0 


13.7 


59 




231 


205 


C25H25CIN404S 


513.0 


13.9 


54 


55 


232 


206 


C24H27CIF3N304S 


546.0 


10.0 


37 




233 


207 


C23H27BrCIN304S 


558.0 


17.1 


61 




234 


208 


^23 ^27^ ^2 ^3^4^ 


512.0 


17.0 


66 
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Table 3 (continued) 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


235 


209 


C23H26CI3N3O4S 


546.0 


7.3 


27 


236 


210 


C24H26CIF4N3O4S 


564.0 


19.2 


68 


237 


211 




512.0 


7.9 


31 


238 


212 


C23H23CIN3O4S 


478.0 


13.7 


57 


239 


213 


C23H27CIN4O4S 


523.0 


5.5 


21 


Note: Q means "Quantitative". 



[Example 240] Synthesis of (R)-3-[N-[3-fluoro-5-(trifluQrQmetliyl)benzQyl]glycyl]aminQ-1 -(3,5-dimetiiylisoxazol- 
4-ylmethyl)pyrrolidine (Compd. No. 1191) 

[0139] A dichloromethane solution (1 mL) of 3-fluoro-5-(trifluoromethyl)benzoyl chloride (0.058 mmol) was added to 

a solution of (R)-1 -(3,5-dimethylisoxazol-4-ylmethyl)-3-(glycylamino)pyrrolidine (0.050 mmol) and a piperidinomethyl- 
polystyrene (58 mg) in chloroform (0.2 mL) and dichloromethane (0.75 ml). The reaction mixture was stirred at room 
temperature for 2 hours, and methanol (1 .0 mL) was then added. The resulting mixture was stirred at room temperature 
for 10 hours. The reaction mixture was loaded onto a Varian™ SCX column and washed with methanol (16 mL). The 
obtained crude product was eluted with a solution of 2 M NH3 in methanol (6 mL) and concentrated to provide (R)- 
3-[N-[3-fluoro-5-(trifluoromethyl)benzoyl]glycyl]amino-1 -(3,5-dimethylisoxazol-4-ylmethyl)pyrrolidine (Compd. No. 
1191) (19.5 mg, 88%). The purity was determined by RPLC/MS (100%). ESI/MS m/e 443.2 (M++H, C20H22F4N4O3). 

[Examples 241 to 265] 

[01 40] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 240. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 4. 



Table 4 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


241 


1192 


C20H22F4N4O3 


443.2 


19.2 


87 


242 


1193 


^2o'~'23'^3^4^4 


441.0 


17.5 


79 


243 


1194 


C21H22F6N4O3 


493.0 


20.4 


83 


244 


1195 


Ci9H23BrN403 


435.1 


16.8 


77 


245 


1196 


C19H23N5O5 


402.2 


16.2 


81 


246 


1197 


C20H22F4N4O3 


443.2 


17.6 


80 


247 


1198 


C19H23CIN4O3 


391.0 


16.5 


84 


248 


1199 


^2o'~'26'^4^3 


371.0 


16.1 


87 


249 


1200 


C19H22CI2N4O3 


425.0 


18.0 


85 


250 


1201 


C19H22F2N4O3 


393.0 


16.6 


85 


251 


1202 


C20H22F4N4O3 


443.2 


16.8 


76 


252 


1203 


C22H24F3N3O3 


436.2 


17.1 


79 


253 


1204 


^23'~'23F6N302 


488.2 


18.1 


74 


254 


1205 


C2iH24BrN302 


430.0 


17.5 


81 


255 


1206 


C21H24N4O4 


397.0 


16.2 


82 


256 


1207 


C22H23F4N3O2 


438.2 


17.5 


80 


257 


1208 


C21H24CIN3O2 


386.0 


15.8 


82 
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Table 4 (continued) 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


258 


1209 


C22H27N3O2 


366.0 


15.7 


86 


259 


1210 


C21H23CI2N3O2 


420.0 


17.8 


85 


260 


1211 


C21H23F2N3O2 


388.0 


16.3 


84 


261 


1212 


C22H23F4N3O2 


438.2 


17.4 


80 


262 


1213 


^24 ^"^24 ^ ' '"^ 6 3 ^2 


536.2 


24.0 


90 


263 


1214 


C23H24CIF4N3O3 


486.2 


22.2 


91 


264 


1215 




467.9 


20.9 


89 


265 


1216 


^22^24^^^ 2N3O2 


436.0 


19.3 


89 



[Example 266] Synthesis of (R)-1 -(4-chlorobenzyl)-3-[[N-(4-dimethylaminobenzoyl)glycyl]amino]pyrroljdine (Compd. 
No. 952) 

[0141] Triethylamine (0.021 mL, 0.15 mmol), 4-(dimethylamino)benzoic acid (10 mg, 0.061 mmol), EDCI (10.2 mg, 
0.053 mmol) and HOBt (7.5 mg, 0.055 mmol) were added to a chloroform (2 mL) solution of (R)-1 -(4-chlorobenzyl)- 
3-(glycylamino)pyrrolidine (13.8 mg, 0.052 mmol). The resulting reaction mixture was stirred at room temperature for 
15 hours. The solution was washed with a 2 M aqueous solution of NaOH (2 mLx2) and brine (2 mL), filtered through 
a PTFE membrane by using dichloromethane (3 mL), dried and concentrated to thereby afford (R)-1-(4-chlorobenzyl)- 
3-[[N-(4-dimethylaminobenzoyl)glycyl]amino]pyrrolidine (Compd. No. 952) (24.9 mg). The purity was determined by 
RPLC/MS (91%). ESI/MS m/e 415.0 (M++H, C22H27CIN4O2). 

[Examples 267 to 347] 

[0142] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 266. The obtained products, if necessary, were purified 
by solid-phase extraction (Varian™ SCX column) or chromatography (HPLC-C^g) provide the objective compounds. 
Data of ESI/MS, yields (mg) and yields (%) are collectively shown in Table 5. 



Table 5 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


267 


951 


C22H24CIN3O4 


430.0 


26.3 


Q 


268 


953 


C23H29CIN4O2 


429.0 


28.8 


Q 


269 


954 


C21H25CIN4O2 


401.0 


27.9 


Q 


270 


955 


C22H27CIN4O2 


415.0 


26.8 


Q 


271 


956 


C21H24CIN3O3 


402.0 


10.3 


51 


272 


957 


C20H22CIN3O3 


388.0 


1.4 


7 


273 


958 


C21H24CIN3O3 


402.5 


1.2 


6 


274 


959 


C22H25CIN4O3 


429.5 


4.7 


22 


275 


960 


C23H27CIN4O3 


443.0 


10.9 


49 


276 


961 


C21H25CIN4O2 


401.0 


28.4 


Q 


277 


962 


C22H27CIN4O2 


415.0 


24.9 


Q 


278 


963 


C21H24CIN3O3 


402.0 


4.4 


22 


279 


964 


C22FI24CIN3O4 


430.0 


29.5 


Q 


280 


965 


C23H26CIN3O4 


444.0 


27.2 


Q 


281 


966 


C22H24CIN3O3 


414.0 


27.0 


Q 
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Table 5 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




282 


967 


C23H26CIN3O3 


428.0 


27.0 


Q 


5 


283 


968 




411.0 


21.4 


Q 




284 


969 


C23H25CIN4O2 


425.0 


27.6 


Q 




285 


970 


C22H27CIN4O2 


415.0 


28.6 


Q 


10 


286 


971 




429.0 


27.9 


Q 




287 


972 


C20H23CIN4O2 


387.0 


26.2 


Q 




288 


973 


C21H25CIN4O2 


401.0 


26.8 


Q 


1 0 


289 


974 


^20^23^^ ^4^2 


387.0 


26.6 


Q 


290 


975 


C21H25CIN4O2 


401.0 


28.2 


Q 




291 


976 


C22H23CI N4O2 


411.0 


29.2 


Q 




292 


977 


C23H25CIN4O2 


425.0 


29.5 


Q 


20 


293 


978 


^20^21 CINq02 


413.0 


2.2 


11 




294 


979 


C2iH23CINe02 


427.0 


10.2 


48 




295 


980 


C22H25CIN4O3 


429.0 


28.8 


Q 


25 


296 


981 


C23H27CIN4O3 


443.0 


11.9 


54 


297 


982 


C22H27CIN4O2 


415.0 


27.4 


Q 




298 


983 


C23H29CIN4O2 


429.5 


28.1 


Q 




299 


984 


C21H24CIN3O3 


402.0 


27.7 


Q 


30 


300 


985 


C22H26CIN3O3 


416.0 


28.6 


Q 




301 


1149 


C21H28N4O4 


401 


15.5* 


38 




302 


1150 


C21H28N4O3 


385 


10.9* 


28 


35 


303 


1151 


^21 '"1 25 '^3^^403 


439 


17.3* 


39 


304 


1152 


C21H24FN5O3 


415 


12.7* 


30 




305 


1153 


C21H24CIN5O3 


430 


17.5* 


41 




306 


1154 


C22H27N5O3 


410 


20.6* 


50 


40 


307 


1155 


^19'~'23'^3'^4^4 


429 


13.8* 


32 




308 


1156 


C21H30N4O4 


403 


17.7* 


43 




309 


1157 


C-18H24N4O3S2 


409 


12.6* 


30 


45 


310 


1158 


^19'~'23^'2N503 


440 


16.9* 


38 


311 


1159 


C22H31N5O6 


462 


38.6* 


85 




312 


1160 


C2oH26BrN503 


464 


20.4 


45 




313 


1289 


C20H27N5O4 


403 


5.8* 


14 


50 


314 


1290 


C21H29N5O3 


400 


6.9* 


17 




315 


1291 


C24H23N4O2 


405 


22.4 


68 




316 


1292 


C22H27BrN402 


461 


23.8 


15 


55 


317 


1293 


C22H23F4N302 


438 


20.9 


59 



Note: * indicated "yield (mg) of trifluoroacetate". 
Q means "Quantitative". 
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Table 5 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




318 


1294 


C22H23F4N3O2 


438 


20.8 


59 


5 


319 


1295 


^23'^3lN303 


398 


17.5 


54 




320 


1296 


^2o'~'25'^3^2^2 


404 


18.8 


58 




321 


1297 


C21H24F3N3O3 


424 


18.1 


53 


10 


322 


1388 


^21 '~'32N603 


417 


7.4* 


24 




323 


1389 


C19H22N6O4 


399 


15.2 


48 




324 


1401 


C23H25CIN4O2 


425 


8.3* 


16 


1 0 


325 


1402 


C24H32N4O5 


457 


8.3* 


15 


326 


1403 


C20FI24N4O2 


353 


14.8 


52 




327 


1404 


^201^24^402 


353 


17.0 


60 




328 


1405 


C21 H26N4O2S 


399 


17.3 


54 


20 


329 


1407 


C22H28N4O2S 


413 


19.1 


57 




330 


1410 


C^qH24N403 


357 


9.7* 


59 




331 


1769 


022'~'26^ "^3^405 


519 


11.6* 


20 


25 


332 


1770 


^26'^28^'2N604 


559 


13.1* 


21 


333 


1771 


C2eH37N504 


484 


12.7* 


23 




334 


1772 


^28'~'39N504 


510 


5.5* 


9 




335 


1773 


028'~'37N5O4 


509 


6.2* 


11 


30 


336 


1774 


^28'^34'^606 


551 


13.6* 


22 




337 


2039 


C19H24N4O2 


341 


5.2* 


14 




338 


2040 


C22H27N3O4 


398 


2.0* 


5 


35 


339 


2041 


^23'~'29'^303 


396 


6.2* 


15 


340 


2042 


*^25'~'37N302 


413 


2.6* 


6 




341 


2043 


C24H3-1N3O2 


394 


6.8* 


17 




342 


2044 


C25H28N4O4 


449 


8.7* 


16 


40 


343 


2045 


C26H29CINg04 


525 


11.4* 


19 




344 


2046 


C27H32Ne04 


505 


7.7* 


13 




345 


2047 


^281^32^404 


489 


10.0* 


18 


45 


346 


2048 


028'^37N505 


524 


3.7* 


6 


347 


2049 


*^28'~'37N504 


509 


5.3* 


9 



Note: * indicated "yield (mg) of trifluoroacetate". 
Q means "Quantitative". 



[Example 348] Synthesis of (R)-1 -(4-chlorobenzyl)-3-[[N-(2-amino-5-chlorobenzoyl)glycyl]amino]pyrrolidine (Compd. 
No. 1084) 

[0143] 2-Amino-5-chlorobenzoic acid (0.060 mL) and diisopropylcarbodiimide (0.060 mol) were added to a chloro- 
form (2 mL) solution of (R)-1-(4-chlorobenzyl)-3-(glycylamino)pyrrolidine (0.050 mmol). The resulting reaction solution 
was stirred at room temperature for 15 hours. The mixture solution was loaded onto a Varian™ SCX column and 
washed with methanol (15 mL). The obtained crude product was eluted with a solution of 2 M NH3 in methanol (5 mL) 
and concentrated to thereby afford (R)-1-(4-chlorobenzyl)-3-[N-[2-amino-5-chlorobenzoyl]glycyl]amino]pyrrolidine 
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(Compd. No. 1084) (12.7 mg, 60%). The purity was determined by RPLC/IVIS (87%). ESI/IVIS m/e 421.0 (l\/l++H, 
[Examples 349 to 361] 

[0144] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 348. When the starting amine remained, a chloroform (1 
mL) solution of an isocyanatomethylated polystyrene (50 mg) was added and reacted at room temperature. The re- 
sulting reaction mixtures were filtered and concentrated to thereby afford the objective compounds. Data of ESI/MS, 
yields (mg) and yields (%) are collectively shown in Table 6. 



Table 6 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


349 


1085 


C20H22CIN5O4 


432.0 


4.1 


19 


350 


1086 


C20H23CIN4O2 


387.0 


7.9 


41 


351 


1087 


C22H23CIN4O2 


411.0 


15.0 


73 


352 


1088 


^18'~'20^'N3O3 


362.0 


12.9 


71 


353 


1089 


C22H22CIFN4O2 


429.0 


16.0 


75 


354 


1090 


C22H26CIN3O3 


416.0 


15.8 


76 


355 


1091 


C21H24CI2N4O2 


435.0 


10.9 


50 


356 


1092 


C21H24CIN5O4 


446.0 


7.9 


35 


357 


1093 


C21H25CIN4O2 


401.0 


9.5 


47 


358 


1094 


C23H25CIN4O2 


425.0 


15.8 


74 


359 


1095 


C19H22CIN3O3 


376.0 


13.5 


72 


360 


1096 


C23H24CIFN4O2 


443.0 


11.8 


53 


361 


1097 


C23H28CIN3O3 


430.0 


15.1 


70 



[Example 362] Synthesis of (R)-1 -(4-chlorobenzyl-3-[[N-(3-bromo-4-methylbenzoyl)glycyl]amino]pyrrolidine (Compd. 
No. 1098) 

[01 45] 3-Brmo-4-methylbenzoic acid (0.060 mL), diisopropylcarbodiimide (0.060 mmol) and HOBt (0.060 mmol) were 
added to a solution of (R)-1 -(4-chlorobenzyl)-3-(glycylamino)pyrrolidine (0.050 mmol) In chloroform (1 .35 mL) and tert- 
butanol (0.15 mL). The resulting reaction mixture was stirred at room temperature for 15 hours. The mixture solution 
was loaded onto a Varian™ SCX column and washed with methanol/chloroform =1 :1 (12 mL) and methanol (12 mL). 
The crude product was eluted with a solution of 2 M NH3 in methanol (5 mL) and concentrated to thereby provide (R)- 
1-(4-chlorobenzyl)-3-[[N-(3-bromo-4-methylbenzoyl)glycyl]amino]pyrrolidine (Compd. No. 1098) (11.6 mg, 50%). The 
purity was determined by RPLC/MS (94%). ESI/MS m/e 466.0 (M++H, C2iH23BrCIN302). 

[Examples 363 to 572] 

[01 46] The compounds used In the present Invention were synthesized by using the respective corresponding starting 

materials and reactants according to the method of Example 362. The obtained products, if necessary, were purified 
by preparative TLC to afford the objective compounds. Data of ESI/MS, yields (mg) and yields (%) are collectively 
shown in Table 7. 

[0147] The following three compounds were obtained as by-products of the Compd. Nos. 1415, 1416 and 1417. 

[0148] Compd. No. 1419: 7.9 mg, yield 38%, ESI/MS m/e 419.0 (C20H23CIN4O2S). 
[0149] Compd. No. 1420: 7.1 mg, yield 36%, ESI/MS m/e 399.2 (C23H26N4O2S). 
[0150] Compd. No. 1421 : 7.4 mg, yield 37%, ESI/MS m/e 404.2 (C19H25N5O3S). 
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Table 7 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


5 


363 


1099 


ConHonBrCIFNoOo 


470.0 


3.1 


13 




364 


1100 


w o n H o n V-/ 1 o n 1 N o \_/ o 


424.0 


3.1 


15 




365 


1101 


CoiHoqCIINoOo 

21 '23 3 2 


512.0 


12.5 


49 




366 


1102 


C0.H0QCIN4O4 
21 '23 4 4 


431.2 


7.7 


36 


10 


367 


1103 


0 no H ne D r IN Q CJo 

22 '26 3 2 


446.0 


13.8 


62 




368 


1104 


ConHnqBrFNoOn 
d\ do 0 d 


450.0 


16.5 


74 




369 


1105 


CqiHooCIFNoOq 

^21' '23^" '^3^2 


404.2 


14.7 


73 


7 D 


370 


1106 


\_/Ool loo 1 In ON— ^O 

^22' '26" "3^2 


492.0 


18.5 


75 




371 


1107 


22 26 4 4 


411.2 


15.2 


74 




372 


1108 


ConHocBrNAOq 

20 '25 4 3 


449.0 


12.8 


57 


20 


373 


1109 


C.oHooBrFN.Oo 


455.0 


16.2 


71 


374 


1110 


CHoHooCIFN/LOq 
iy 22 4 3 


409.2 


14.4 


70 




375 


A A A A 
1111 


won H oc 1 In /I Vw/o 

^20' '25" ^4^3 


497.0 


1 7.9 


72 




376 


1112 


ConHocNcOc 
^20' '25' ^5^5 


416.2 


14.9 


72 


25 


377 


1113 


CoqHovBrCINqOo 

23 '27 3 2 


494.0 


16.1 


65 




378 


1114 


CooHo^BrCIFNqOo 

22 '24 3 2 


498.0 


20.2 


81 




379 


1115 


v_/ooilo/i V-/I0 r~ INovJo 
22 '24 2 "3 2 


452.2 


18.6 


82 




380 


1116 


CooHotCIINoOo 
^2o '2/ 0 2 


539.1 


21.9 


81 


30 












381 


1117 


CqoHotCINaOa 

^23' '27^" '4^4 


459.2 


18.7 


81 




382 


1171 


ConHooBrCINqOo 

21 0 d 


466.0 


4.9 


21 




383 


1172 


v-zooll 00 V-/ IIN a \_/o 

22 '23 4 3 


427.2 


16.1 


75 


35 


384 


1173 


CoqHocCIN/iOq 

23 '25 4 3 


441.2 


22.8 


Q 




385 


1174 


ConHooCIFN>.Oo 

20 '22 4 2 


405.2 


21.4 


Q 




386 


1175 


wooHocDrlNoC-Jo 
^22 '26 3 2 


446.0 


15.8 


71 


40 


387 


1176 


^23' '26' ^4^3 


407.2 


17.6 


87 


388 


1177 


V-/ 0 1 1 00 INI yl V-^O 

>-'24' '28' ^4^3 


421.2 


20.2 


96 




389 


1178 


C,.HocFN/,Oo 

21 25 4 2 


385.0 


16.2 


84 




390 


1179 


21 25 5 4 


412.2 


2.3 


11 


45 


391 


1180 


V-/00 t~l 0£:> IN >i V— 'O 

23 26 4 2 


391.0 


21.6 


Q 




392 


1181 


ConHocBrN/iOq 

20 '25 4 3 


451.0 


20.1 


89 




393 


1182 


woH 1 lodNcr\w//i 

^21 ' '26' ^5^4 


412.2 


13.3 


65 


50 


394 


1183 


CooHoyNcO^ 
dd df 0 4 


426.2 


20.9 


98 


395 


1184 


C19H24FN5O3 


390.0 


20.0 


Q 




396 


1185 


C^9H24Ng05 


417.2 


18.2 


87 




397 


1186 


C21H25N5O3 


396.2 


17.6 


89 


55 


398 


1187 


C23H27BrCIN302 


494.0 


22.1 


90 




399 


1188 


C24H27CIN403 


455.2 


17.2 


76 
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Table 7 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




400 


1189 


C25H29CIN4O3 


469.2 


21.1 


90 


5 


401 


1190 


C22H26CIFN4O2 


433.2 


20.4 


94 




402 


1217 


C21H20CI2F3N3O2 


474.0 


38.5 


81 




403 


1218 


C21H23CIFN3O2 


404.2 


35.6 


88 


10 


404 


1219 


C2-1 H23CI2N3O2 


420.0 


3.7 


9 




405 


1220 


C20H22CIIN4O2 


513.0 


53.0 


Q 




406 


1221 


C2QH2-1 CIF2N/|^02 


423.0 


38.7 


92 


1 0 


407 


1222 


C19H23CIN4O2 


375.2 


33.6 


90 


408 


1223 




496.0 


43.7 


88 




409 


1224 


C20H21CIN4O5 


433.0 


40.6 


94 




410 


1225 


C22H23CIF3N3O2 


454.2 


18.4 


41 


20 


411 


1226 


C22H26FN3O2 


384.0 


17.1 


45 




412 


1227 


^22^26^ ^^3^2 


400.2 


17.5 


44 




413 


1228 


C21H25IN4O2 


493.0 


23.3 


47 


25 


414 


1229 


^21 H24^2'^4^2 


403.2 


18.4 


46 


415 


1230 


C20H25N4O2 


355.2 


15.7 


44 




416 


1231 


^27 '"'29^3022 


476.0 


20.9 


88 




417 


1232 


C21H24N4O5 


413.0 


19.9 


96 


30 


418 


1233 


C20H22CIF3N4O3 


459.0 


19.4 


85 




419 


1234 


*^20'^25'^N4O3 


389.0 


17.8 


92 




420 


1235 


C20H25CIN4O3 


405.2 


18.7 


92 


35 


421 


1236 


C19H24IN5O3 


498.0 


23.9 


96 


422 


1237 


^ig'"' 23 1^2^503 


408.2 


19.0 


93 




423 


1238 


C18H25N503 


360.0 


16.3 


91 




424 


1239 




481.2 


21.4 


89 


40 


425 


1240 


^19'~'23N5^6 


418.0 


19.9 


95 




426 


1241 


C23H24CI2F 3N3O2 


502.0 


22.5 


90 




427 


1242 


C23H27CIFN3O2 


432.2 


21.2 


98 


45 


428 


1243 


C23H27CI2N3O2 


448.0 


21.6 


96 


429 


1244 


C22H26CIIN4O2 


541.0 


26.4 


98 




430 


1245 


^22 ^25^ ^^2 ^4^2 


451.0 


21.3 


94 




431 


1246 


C21H27CIN4O2 


403.2 


19.4 


96 


50 


432 


1247 


^28'^30^'N3O2S 


524.0 


24.7 


94 




433 


1248 


C22H25CIN4O5 


461.0 


20.7 


90 




434 


1249 


^20^20^ ^2^4^4 


451.0 


7.4 


33 


55 


435 


1250 


C21H23CIN4O4 


431.2 


15.5 


72 




436 


1251 


C19H22CIN5O5 


436.0 


22.9 


Q 




437 


1252 


^23'^28^'N3^2 


414.2 


17.9 


86 
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Table 7 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




438 


1253 


C24H31N3O2 


394.2 


15.8 


80 


5 


439 


1254 




399.2 


17.3 


87 




440 


1255 


C2oH22BrCIN402 


467.0 


21.3 


91 




441 


1256 


C2iH25BrN402 


445.0 


20.7 


93 


10 


442 


1257 


Ci9H24BrN503 


450.0 


21.8 


97 




443 


1258 


C21H25CIN4O2 


401.2 


18.1 


90 




444 


1259 


C^9H24CIN503 


406.0 


20.1 


99 


1 0 


445 


1260 


^23'~'29^303 


396.2 


16.8 


85 


446 


1261 


023*^300 "^3^3 


432.2 


19.8 


92 




447 


1262 


024'^33N3O3 


412.2 


17.4 


85 




448 


1263 


C22H32N4O4 


417.2 


18.7 


90 


20 


449 


1264 


0 25 '"'260 "^3^3 


452.2 


29.1 


Q 




450 


1265 


026'"'29'^3O3 


432.2 


18.1 


84 




451 


1266 


C24H23N4O4 


437.2 


19.3 


88 


25 


452 


1267 


C23H22CIF3N4O3 


495.2 


20.6 


83 


453 


1268 




436.0 


17.5 


80 




454 


1269 


C2oH2iBrCIN303 


468.0 


19.2 


82 




455 


1270 


020^21^12^303 


422.2 


17.3 


82 


30 


456 


1271 


C20H20CIFN4O4 


435.0 


17.1 


79 




457 


1272 


024'^25'^3N4O3 


475.2 


21.7 


91 




458 


1273 


C22H26OIN3O3 


416.2 


17.8 


86 


35 


459 


1274 


C2iH24BrN303 


448.0 


19.5 


87 


460 


1275 


C21H24CIN3O3 


402.2 


16.7 


83 




461 


1276 


C21H23FN4O4 


415.2 


18.1 


87 




462 


1277 


C22H24F3N5O4 


480.2 


20.3 


85 


40 


463 


1278 


C20H25CIN4O4 


421.2 


18.6 


88 




464 


1279 


Ci9H23BrN404 


451.0 


21.3 


94 




465 


1280 


C19H23CIN4O4 


407.2 


19.1 


94 


45 


466 


1281 


O19H22FN5O5 


420.2 


19.1 


91 


467 


1282 


025*^2601 F3N4O3 


523.2 


25.0 


96 




468 


1283 


C23H27CI2N3O3 


464.2 


12.2 


53 




469 


1284 


C22H25BrCIN303 


496.0 


24.1 


97 


50 


470 


1285 


022'^250l2'^3O3 


450.2 


21.8 


97 




471 


1321 


C2oH2QBrCl2N202 


486.0 


5.1 


21 




472 


1322 


C2-1 H23CI2N3O2 


420.0 


10.5 


50 


55 


473 


1323 


02o'~'2oOl2"^302 


532.0 


7.1 


27 




474 


1324 


C21H24CIN3O3 


402.2 


22.2 


Q 




475 


1325 


C27H26CIN3O3 


476.0 


22.2 


93 
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Table 7 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




476 


1326 


C20H21CIIN3O3 


514.0 


26.9 


Q 


5 


477 


1327 


C2-1H25CIN4O2 


401.2 


24.2 


Q 




478 


1328 


C2iH23BrCIN302 


466.0 


23.1 


99 




479 


1329 


C22H26CIN3O2 


400.2 


16.4 


82 


10 


480 


1330 


C21H23CIIN3O2 


512.2 


20.8 


81 




481 


1331 


C21H24N3O3 


382.2 


19.6 


Q 




482 


1332 


^28 '"'29 '^3 ^3 


456.2 


21.1 


93 


1 0 


483 


1333 


^2l'~*24'N303 


494.0 


25.3 


Q 


484 


1334 




381.2 


19.0 


Q 




485 


1335 


Ci9H22BrCIN403 


471.0 


25.8 


Q 




486 


1336 


C20H25CIN4O3 


405.2 


18.5 


91 


20 


487 


1337 


C19H22CIIN4O3 


517.0 


23.1 


89 




488 


1338 


^2o'~^26'^4^4 


387.2 


20.6 


Q 




489 


1339 


^26'~'28^4^4 


461.2 


23.7 


Q 


25 


490 


1340 


C19H23IN4O4 


499.0 


28.2 


Q 


491 


1341 


C20H26N4O4 


386.0 


20.5 


Q 




492 


1342 


^22^24^ ^2^3 ^2 


514.0 


27.2 


Q 




493 


1343 


^23 ^27^ ^2^ 3^2 


448.0 


21.4 


95 


30 


494 


1344 


^22^24^^2^ ^3^2 


560.0 


27.0 


96 




495 


1345 


^^23^^ 28^1^303 


430.2 


23.8 


Q 




496 


1346 


C22H25CIIN3O3 


542.0 


29.4 


Q 


35 


497 


1347 


^1 9^22^ ^^3^2^ 


392.0 


16.9 


43 


498 


1348 


C20H25N3O2S 


372.2 


6.9 


19 




499 


1349 


^18'~'24N403S 


377.2 


8.1 


43 




500 


1350 


^21 H2pCIN':j02S 


420.0 


13.0 


62 


40 


501 


1351 


C22H24BrCIN403 


509.2 


5.0 


10 




502 


1352 


C23H27BrN403 


489.2 


3.6 


15 




503 


1353 


C2iH26BrN504 


494.0 


2.8 


11 


45 


504 


1354 


C24H28BrCIN403 


537.2 


5.2 


19 


505 


1355 


C21H22CIN502 


412.0 


25.5 


Q 




506 


1356 


^22'~'25'^5^2 


392.0 


16.5 


84 




507 


1357 


C20H24N6O3 


397.2 


19.9 


Q 


50 


508 


1358 


C23H26CIN502 


440.2 


21.8 


99 




509 


1368 


^21 '~'20^'2f^3'^3O2 


474.0 


18.4 


78 




510 


1369 


C24H24CIF6IN3O4 


568.0 


24.1 


85 


55 


511 


1370 


Ci8Hi9BrCIN302S 


458.0 


19.4 


85 




512 


1371 


C26H26CIN3O4S 


512.2 


22.1 


86 




513 


1372 


^26'^26^'N3^2 


448.0 


19.1 


85 



237 



EP 1 179 341 B1 

Table 7 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




514 


1373 


C22H23CIF3N3O2 


454.2 


16.2 


71 


5 


515 


1374 


C25H27F6IN3O4 


548.2 


22.1 


81 




516 


1375 


Ci9H22BrN302S 


436.0 


17.1 


78 




517 


1376 


^27 '"'29 '^3^4^ 


492.0 


19.4 


79 


10 


518 


1377 


^27 '"'29 '^3 ^2 


428.2 


18.1 


85 




519 


1378 


C20H22CIF3N4O3 


459.0 


17.3 


75 




520 


1379 


C23H26F6IN4O5 


553.2 


21.0 


76 


1 0 


521 


1380 


Ci7H2iBrN403S 


443.0 


16.4 


74 


522 


1381 


^25'^28'^4^5^ 


497.0 


18.4 


74 




523 


1382 


^25'^28N403 


433.2 


17.3 


80 




524 


1383 


C23H24CI2F3N3O2 


502.0 


20.0 


80 


20 


525 


1384 


C2oH23BrCIN302S 


486.0 


21.0 


87 




526 


1385 


^28'~'30^"^3^4^ 


540.2 


23.8 


88 




527 


1386 


^28'^30^'N3O2 


476.0 


20.0 


84 


25 


528 


1411 


C22H24CI2N4O3 


463.0 


0.4 


2 


529 


1412 


C23H27CIN4O2 


443.0 


1.3 


6 




530 


1413 


C21H26CIN5O4 


448.0 


1.1 


5 




531 


1414 


C24H28CI2N4O3 


491.0 


0.8 


3 


30 


532 


1415 


C21 H22CIN5O2S 


444.0 


6.8 


31 




533 


1416 


*^22'^25N502S 


424.0 


4.8 


23 




534 


1417 


C20H24NQO3S 


429.2 


4.5 


21 


35 


535 


1418 


^23 ^26^ ^^5^2^ 


472.0 


10.4 


44 


536 


1423 


C27H26CIN3O3 


476.0 


23.9 


Q 




537 


1424 


^27'~'29N304S 


456.2 


28.0 


Q 




538 


1425 


C26H28N4O4 


461.2 


22.3 


97 


40 


539 


1426 


*^29*^30^"^3^3 


504.2 


26.8 


Q 




540 


1583 


^21 H22dF3N402 


455.0 


14.6 


64 




541 


1584 


^21 Fl22^l^3N403 


471.0 


17.4 


74 


45 


542 


1585 


C-|9H2oBrCIN402 


453.0 


15.6 


69 


543 


1586 


^19'~'20^'2N4O2 


407.2 


2.3 


11 




544 


1587 


C26H26CIN3O3 


464.0 


15.4 


66 




545 


1588 


C2QH23CIN4O2 


387.0 


14.8 


77 


50 


546 


1589 


^22'^25'^3N402 


435.2 


11.1 


51 




547 


1590 




451.2 


16.3 


72 




548 


1591 


^20^ 23 B 1^^402 


433.0 


15.4 


71 


55 


549 


1592 


C20H23CIN4O2 


387.0 


15.6 


81 




550 


1593 


^271^29^303 


444.2 


14.8 


67 




551 


1594 


^20'^24'^3N5O3 


440.2 


16.2 


74 
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Table 7 (continued) 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


552 


1595 


C20H24F3N5O4 


456.2 


15.4 


68 


553 


1596 


Ci8H22BrN503 


436.0 


15.6 


72 


554 


1597 


C18H22CIN5O3 


391.8 


14.4 


73 


555 


1598 




449.2 


15.9 


71 


556 


1599 


^19^25^503 


372.2 


15.8 


85 


557 


1606 


C21H21CIF3N3O2S 


472.0 


17.0 


72 


558 


1607 


C21H21CIF3N3O2S 


452.2 


15.3 


68 


559 


1608 




457.2 


15.9 


70 


560 


1660 


^21 H22B'^F3N402 


501.0 


19.0 


76 


561 


1661 


C21 H22B''F3N403 


517.0 


16.2 


63 


562 


1662 


^20^21 BrF2N402 


469.0 


15.1 


65 


563 


1663 


C2oH22BrCIN402 


467.0 


14.5 


62 


564 


1692 


C2oH23Br2N303 


514 


7.3 


28 


565 


1693 


^22'~'26'~2'^4^2 


417 


16.2 


78 


566 


1694 


C22FI27FN4O2 


399 


21.8 


Q 


567 


1695 


C22H27 BrN402 


459 


24.5 


Q 


568 


1696 


C22H27I N4O2 


507 


27.4 


Q 


569 


1697 


C22H27CIN4O2 


415 


22.1 


Q 


570 


1698 


^23'^27^3N403 


465 


24.3 


Q 


571 


1699 


^23'^27'^3N402 


449 


25.3 


Q 


572 


1700 


C22H25BrCIN302 


480 


17.8 


74 


Note: Q means "Quantitative". 



[0151] For example, Compd. No. 1583 exhibited the following NMR: ""H NMR (400MHz, CD3OD) 5 1.64-1.72 (m, 1 
H), 2.20-2.30 (m, 1 H), 2.41-2.51 (m, 2 H), 2.71-2.78 (m, 2 H), 3.59 (dd, J = 15.4, 12.9 Hz, 2 H), 3.94 (s, 2 H), 4.35-4.41 
(m, 1 H), 6.82 (d, J = 8.6 Hz, 1 H), 7.29 (s, 4 H), 7.40 (dd, J = 8.6, 1.7 Hz, 1 H), 7.85 (d, J = 0.96 Hz, 1 H). 

[Reference Example 4] Synthesis of (S)-3-[N-[3-(trifluoromethyl)benzoyl]glycyl]aminopyrrolidine 

[0152] A suspension of (S)-1 -(4-chlorobenzyl)-3-[N-[3-(trifluoromethyl)benzoyl]glycyl]aminopyrrolidine (2.93 g. 6.66 
mmol) and Pd(OH)2 in a 5% formic acid/methanol (70 mL) was stirred at 60 °C for 3 hours. The palladium catalyst was 
removed by filtration through Celite to concentrate the filtrate. A 2 M solution of NaOH (100 mL) was added to the 
resulting residue, and the resulting mixture was extracted with ethyl acetate (100mLx3). The extracts were combined, 
washed with brine, dried over anhydrous sodium sulfate, filtered, concentrated and purified by column chromatography 
[Si02, ethyl acetate/methanol/triethylamine = (85:1 0:5) to (60:30:5)] to thereby provide (S)-3-[N-3-(trifluoromethyl)ben- 
zoyl]glycyl]aminopyrrolidine (1.70 g, 81%) as an oil. ^H NMR (CDCI3, 270MHz) 5 1.76 (d, J = 7.3 Hz, 1 H), 2.07-2.25 
(m, 1 H), 2.81-2.98 (m, 2 H), 3.02-3.11 (m, 2 H), 4.12 (s, 2 H), 4.41 (br, 1 H), 6.90 (br, 1 H), 7.45 (br, 1 H), 7.58 (dd, J 
= 7.3 and 7.3 Hz, 1 H), 7.77 (d, J = 7.3 Hz, 1 H), 8.02 (d, J = 7.3 Hz, 1 H), 8.11 (s, 1 H); ESI/MS m/e 316.0 (M++H, 
C14H16F3N3O2). 

[0153] Further, (R)-3-[N-[3-(trifluoromethyl)benzoyl]glycyl]aminopyrrolidine was synthesized by using the corre- 
sponding starting material and reactants according to the above method. 1.49 g, 68%. The product exhibited the 
same ''H NMR and ESI/MS as those of the (S)-isomer. 

[0154] In addition, (R)-3-[N-[2-amino-5-(trifluoromethyl)benzoyl]glycyl]aminopyrrolidine was synthesized by using 
the corresponding starting material and reactants according to the above method. 316 mg, 93%; ESI/MS m/e 331.2 
(M-^+H, C14H17F3N4O2). 
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[0155] Moreover, (R)-3-[N-[2-(tert-butoxycarbonylarriino)-5-(trifluorornethoxyl)benzoyl]glycyl]aminopyrrolidine was 
synthesized by using the corresponding starting material and reactants according to tine above method. Quantitative 
yield; NMR (CDCI3, 400MHz) 5 1 .51 (s, 9 H), 1.60-1.70 (m, 2 H), 2.10-2.25 (m, 1 H), 2.80-2.88 (m, 1 H), 2.89-2.98 
(m, 1 H), 3.04-3.18 (m, 2 H), 4.05 (d, J = 4.9 Hz, 2 H), 4.43 (br, 1 H), 6.15 (br, 1 H), 7.03 (br, 1 H), 7.32 (d, J = 9.3 Hz, 
5 1 H), 7.38 (8, 1 H), 8.42 (d, J = 9.3 Hz, 1 H). 

[Example 573] Synthesis of (R)-3-[[N-[2-(tert-butoxycarbonylamino)-5-trifluoromethylbenzoyl]glycyl]amino]- 
1 -(4-chlorobenzyl)pyrrolidine 

10 [0156] Triethyiamlne (2.9 mL, 20.5 mmol), 2-(tert-butoxycarbonylamino)-5-(trifluoromethyl)benzoic acid (6.27 g, 20.5 
mmol), EDCI (3.9 g, 20.5 mmol) and HOBt (2.8 g, 20.5 mmol) were added to a dichloromethane (100 mL) solution of 
(R)-1 -(4-chlorobenzyl)-3-(glycylamino)pyrrolidine (5.0 g, 1 8.7 mmol). The resulting reaction mixture was stirred at room 
temperature overnight. A 2 M aqueous solution (80 mL) of NaOH was added to the reaction mixture, and the resulting 
mixture was extracted with dichloromethane. The obtained extract was dried over anhydrous Na2S04, filtered, con- 

15 centrated and purified by column chromatography [Si02, hexane/ethyl acetate = (1:1) to (1 :4)] to thereby afford (R)- 
3-[[N-(2-(tert-butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl]amino]-1-(4-chlorobenzyl)pyrrolidine (9.41 g, 
91%) as a white amorphous solid. ESI/I\/IS m/e 555.2 (M++H, C26H30CIF3N4O4). 

[Reference Example 5] Synthesis of (R)-3-[[N-(2-(tert-butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl]amino] 
20 pyrrolidine 

[0157] A mixture of (R)-3-[[N-(2-(tert-butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl]amino]-1-(4-chloroben- 
zyl)pyrrolidine (6.3 g, 11 .4 mmol) with Pd(OH)2 (1 .68 g), formic acid (3.7 mL) and methanol (80 mL) was stirred at 50 
°C overnight. The mixture was cooled to room temperature, and the palladium catalyst was then removed by filtration 
25 through Celite. The resulting filtrate was concentrated and purified by column chromatography [Si02, ethyl acetate/ 
methanol = (5:1) to (4:1)] to thereby provide (R)-3-[[N-(2-(tert-butoxycarbonylamino)- 5-trifluoromethylbenzoyl)glycyl] 
amino]pyrrolidine (4.42 g, 90%) as a white solid. ^ H NMR (CDCI3, 400MHz) 5 1 .48 (s, 9 H), 2.0-2.4 (m, 2 H), 3.42-3.71 
(m, 5 H), 4.00-4.22 (m, 2 H), 4.56 (br, 1 H), 7.48 (d, J = 9.0 Hz, 1 H), 7.93 (s, 1 H), 8.17 (br, 1 H), 8.33 (d, J = 9.0 Hz, 
1 H), 8.45 (br, 1 H). 

30 

[Example 574] Synthesis of (S)-1-benzyl-3-[N-[3-(trifluoromethyl)benzoynglycyl]aminopyrrolidine (Compd. No. 239) 

[0158] An acetonitrile (1.1 mL) solution of (S)-3-[N-[3-(trifluoromethyl)benzoyl]glycyl]aminopyrrolidine (0.06 mmol) 
and a (piperidinomethyl)polystyrene (2.6 to 2.8 mmol/g, 30 mg) were added to an acetonitrile (0.4 mL) solution of 

35 benzyl bromide (0.050 mmol). The resulting reaction mixture was stirred at 45 °C for 5 hours. The mixture solution was 
cooled to room temperature, and the resin was then removed by filtration to concentrate the filtrate. The resulting 
residue was dissolved in acetonitrile (1 .0 mL), and phenyl isocyanate (0.008 mL, 0.05 mmol) was then added to the 
obtained solution. The mixture solution was stirred at room temperature for 1 hour, loaded onto a Varian™ SCX column 
and washed with methanol (15 mL). The obtained crude product was eluted with a solution of 2 M NH3 in methanol (6 

40 mL) and concentrated to thereby provide (S)-1-benzyl-3-[N-[3-(trifluoromethyl)benzoyl]glycyl]aminopyrrolidine 
(Compd. No. 239) (9.0 mg, 44%). The purity was determined by RPLC/MS (99%). ESI/MS m/e 406.0 (M++H, 
C21H22F3N3O2). 

[Example 575] Synthesisof(R)-1 -(4-butylbenzyl)-3-[[N-(3-trifluoromethylbenzoyl)glycyl]amino]pyrrolidine (Compd. No. 
45 1 648) 

[0159] Acetic acid (0.060 mL) was added to a mixture of (R)-3-[N-[3-(trifluoromethyl)benzoyl]glycyl]aminopyrrolidine 
(0.050 mL) with 4-butylbenzaldehyde (0.18 mmol), NaBHgCN (0.23 mmol) and methanol (1.85 mL). The resulting 
reaction mixture was stirred at 60 °C for 12 hours, cooled to room temperature, loaded onto a Varian™ SCX column 
50 and washed with methanol (15 mL). The obtained crude product was eluted with a solution of 2 M NH3 in methanol (5 
mL) and concentrated to thereby afford (R)-1-(4-butylbenzyl)-3-[[N-(3-trifluoromethylbenzoyl)glycyl]amino]pyrrolidine 
(Compd. No. 1648) (20.6 mg, 89%). The purity was determined by RPLC/MS (91%). ESI/MS m/e 462.2 (M++H, 

^25'"' 30 '^31^3^2) ■ 

55 [Examples 576 to 738] 

[0160] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 574 or 575. The obtained crude products, if necessary. 
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were purified by preparative TLC or chromatography (HPLC-C-iq) to provide the objective compounds. Data of ESI/ 
MS, yields (mg) and yields (%) are collectively shown in Table 8. 

Table 8 



5 


Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




576 


240 


C21H21F4N3O2 


424.0 


10.2 


48 




577 


241 


^21 ^21 dF2N202 


440.0 


12.1 


55 


10 


578 


242 


C21 H20CI2F3N3O2 


474.0 


13.9 


59 




579 


243 


^21 '~'2oC2'^3'^302 


474.0 


13.8 


58 




580 


244 


C22H24F3N3O2 


420.0 


13.1 


62 




581 


245 


C21H21F4N3O2 


424.0 


11.9 


56 


i 

1 Zj 


582 


246 


C21H21CIF3N3O2 


440.0 


8.5 


39 




583 


247 


C21 H20CI2F3N3O2 


474.0 


10.5 


44 




584 


248 


C22H24CF3N3O3 


436.0 


11.0 


51 


20 


585 


249 


^22^21 CIFgN302 


474.0 


12.8 


54 




586 


250 


C22H24F3N3O2 


420.0 


11.0 


52 




587 


251 


C21H21 F4N3O2 


424.0 


13.5 


64 




588 


252 


C22H24F3N3O3 


436.0 


11.8 


54 


25 


589 


253 


C22H24F3N3O2 


420.0 


11.1 


53 




590 


254 


^21 H20CIF3N4O4 


485.0 


2.4 


10 




591 


255 


C21H21 F3N4O4 


451.0 


12.2 


54 


30 


592 


256 


C21H21F3N4O4 


451.0 


11.4 


51 




593 


257 


^22*^21 '^6'^3^2 


474.0 


11.1 


47 




594 


258 


C24H26F3N3O4 


478.0 


15.3 


64 


35 


595 


259 


C22H23CIF3N3O2 


420.0 


6.4 


31 


596 


260 


C21 H20CI2F3N3O2 


474.0 


12.1 


51 




597 


261 


^22^21 CIFgN302 


474.0 


13.6 


57 




598 


262 


C2iH2iBrF3N302 


484.0 


15.2 


63 


40 


599 


263 


C2iH2iBrF3N302 


484.0 


14.5 


60 




600 


264 


^27'^26F3'^3^3 


498.0 


9.3 


37 




601 


265 


C2iH2iBrF3N302 


484.0 


11.6 


48 


45 


602 


266 


C22H22F3N3O4 


450.0 


8.9 


40 


603 


267 


C22H24F3N3O3 


436.0 


10.3 


47 




604 


268 


*^23'~' 25 '^3^403 


463.0 


6.3 


27 




605 


269 


C22H24F3N3O4S 


484.0 


8.0 


33 


50 


606 


270 


C23H24F3N3O4 


464.0 


8.9 


38 




607 


271 


C21H20F5N3O2 


442.0 


6.1 


28 




608 


272 


C21H22F3N3O3 


422.0 


13.6 


59 


55 


609 


273 


C22H21 F3N4O2 


431.0 


12.6 


59 


610 


274 


C22H21 F3N4O2 


431.0 


7.7 


36 




611 


275 


C22H21 F3N4O2 


431.0 


12.7 


59 
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Table 8 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




612 


276 


C21H20F5N3O2 


442.0 


11.7 


53 


5 


613 


277 


^271^26 1^3^302 


482.0 


9.5 


39 




614 


278 


^23*^24 1^3^304 


464.0 


13.0 


56 




615 


279 


C22H21 F6N3O3 


490.0 


10.4 


42 


10 


616 


280 


C22H21 FQN3O3 


490.0 


12.0 


49 




617 


281 


C22H22F3N3O4 


450.0 


4.9 


22 




618 


282 


^25'~'3oF3N302 


462.0 


12.0 


52 


1 0 


619 


283 


^20*~l23F3N4^3 


425.0 


8.1 


38 


620 


284 


C27H25CIF3N3O2 


516.0 


4.8 


19 




621 


285 


C21H22F3N3O2 


406.0 


4.8 


24 




622 


286 


C21H21 F4N3O2 


424.0 


4.5 


21 


20 


623 


287 


^21 ^21 CIF3N3O2 


440.0 


5.8 


26 




624 


288 


C21H20CI2F3N3O2 


474.0 


8.1 


34 




625 


289 


^21 '^20^'2F3N3O2 


474.0 


8.0 


34 


25 


626 


290 


C22H24F3N3O2 


420.0 


6.0 


29 


627 


291 


^21^21 F4N3O2 


424.0 


6.2 


29 




628 


292 


C21 H21 dF3N302 


440.0 


4.5 


20 




629 


293 


^21 Fi20^'2'"3N3O2 


474.0 


5.1 


22 


30 


630 


294 


C22H24CF3N3O3 


436.0 


4.2 


19 




631 


295 


^22^^21 ^^FqN302 


474.0 


6.0 


25 




632 


296 


C22H24F3N3O2 


420.0 


4.3 


21 


35 


633 


297 


C21H21F4N3O2 


424.0 


8.2 


39 


634 


298 


C22H24F3N3O3 


436.0 


12.2 


56 




635 


299 


C22H24F3N3O2 


420.0 


8.1 


39 




636 


300 


^21 '~'2o'^"~3N404 


485.0 


13.7 


57 


40 


637 


301 


C21H21F3N4O4 


451.0 


15.1 


67 




638 


302 


C2-1H21F3N4O4 


451.0 


16.6 


74 




639 


303 


C22H21 F6N3O2 


474.0 


12.6 


53 


45 


640 


304 


^24'~'26F3N304 


478.0 


14.5 


61 


641 


305 


C22H23CIF3N3O2 


420.0 


8.4 


37 




642 


306 


C21H20CI2F 3N3O2 


474.0 


13.5 


57 




643 


307 


^22^21 dFgN302 


474.0 


3.7 


16 


50 


644 


308 


CgiHgiBrFgNgOg 


484.0 


7.2 


30 




645 


309 


^21^21^ rFg N3O2 


484.0 


6.7 


28 




646 


310 


^27'~'26'~3N303 


498.0 


4.2 


17 


55 


647 


311 


C21 H21 BrF3N302 


484.0 


6.3 


26 




648 


312 


C22H22F3N3O4 


450.0 


2.4 


11 




649 


313 


C22H24F3N3O3 


436.0 


1.9 


9 
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Table 8 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




650 


314 


*^23'^25'^3N403 


463.0 


5.0 


22 


5 


651 


315 


C22H24F3N3O4S 


484.0 


2.5 


10 




652 


316 


^23*^24 1^3^304 


464.0 


3.3 


14 




653 


317 


C21H20F5N3O2 


442.0 


4.5 


20 


10 


654 


318 


C2-1H22F3N3O3 


422.0 


7.9 


34 




655 


319 


C22H21 F3N4O2 


431.0 


6.5 


30 




656 


320 


C22H21F3N4O2 


431.0 


14.2 


66 


1 0 


657 


321 


C22H21F3N4O2 


431.0 


14.9 


69 


658 


322 


C2-1H20F5N3O2 


442.0 


13.6 


62 




659 


323 


^2?'"' 26^^3^302 


482.0 


3.9 


16 




660 


324 


23 24^^3^304 


464.0 


15.2 


66 


20 


661 


325 


C22H21 FeN303 


490.0 


16.1 


66 




662 


326 


^22'~'21 ^e^^s^s 


490.0 


13.6 


56 




663 


327 


C22H22F3N304 


450.0 


5.4 


24 


25 


664 


328 


^251^30 1^3^302 


462.0 


10.9 


47 


665 


329 


^20 1"' 23 '"3 '^4^3 


425.0 


12.0 


57 




666 


986 


^27'~'25^"^3N3^2 


516.0 


1.5 


6 




667 


1118 


^28'"' 27 ^3^403 


525 


21.5 


62 


30 


668 


1119 


C22H24F3N3O2S 


452 


16.9 


57 




669 


1120 


^23 1^26 1^3^304 


466 


20.5 


67 




670 


1121 


C22H23F3N4O4 


465 


16.8 


55 


35 


671 


1122 


^28'"' 36 '"3 '^3^2 


504 


21.0 


63 


672 


1123 


^25'~'23B''F3N302 


534 


26.6 


75 




673 


1124 


C19H19F3N4O5 


441 


21.3 


73 




674 


1133 


^23H26'^3N304 


467 


33.6 


84 


40 


675 


1134 


C24H28F3N3O5 


496 


34.8 


82 




676 


1135 


*^ 22 '"'21 1^3 '^4^6 


495 


32.6 


77 




677 


1136 


^23 '"'24^3^305 


480 


36.6 


89 


45 


678 


1137 


C22H2iBrF3N304 


529 


30.8 


69 


679 


1138 


^24 '"'26 '"3 '^3^2 


446 


32.7 


86 




680 


1139 


C22H24F3N3O2 


420 


18.6 


51 




681 


1140 


C2-|H2oF3N50g 


496 


20.5 


49 


50 


682 


1141 


^251^24 1^3^302 


456 


22.5 


58 




683 


1142 


C25H24F3N3O2 


456 


21.6 


55 




684 


1143 


^ 35 H 34 '^3^304 


618 


27.3 


53 


55 


685 


1144 


^23 ^26 '"3 '^3^4 


466 


25.5 


64 




686 


1145 


^231^25^3 N4O6 


511 


38.0 


88 




687 


1146 


^28'^28'~3'^3^3 


512 


38.3 


89 
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Table 8 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




688 


1147 


*^23'^25'^3N403 


463 


27.1 


62 


5 


689 


1148 


^271^26 1^3^302 


482 


22.4 


57 




690 


1161 


C22H24F3N3O4 


452 


13.5 


58 




691 


1162 


C24H28F3N3O3 


464 


16.7 


70 


10 


692 


1163 


C22H23F4N3O3 


454 


15.8 


68 




693 


1164 


^231^26^3^3^3 


450 


15.7 


68 




694 


1165 


C23H24F3N3O4 


464 


16.3 


68 


1 0 


695 


1166 


C22H23BrF3N303 


513 


15.0 


57 


696 


1168 


C17H17CIF3N502S 


448 


6.9* 


23 




697 


1169 


C20H22F3N5O3S 


470 


1.7* 


6 




698 


1170 


C22H22F3N502 


446 


2.3* 


8 


20 


699 


1286 


^26'~'33'~3'^4^3 


507 


25.3* 


51 




700 


1287 


C2iH2oF3N50g 


496 


4.0* 


8 




701 


1288 


C22H24F3N3O4 


452 


3.6* 


13 


25 


702 


1298 


C23H25BrF3N304 


544 


28.4 


Q 


703 


1299 


C24H28F3N305 


496 


1.4 


6 




704 


1300 


C 23 '"1 26 '"3'^ 3 ^4 


466 


7.3 


33 




705 


1301 


C24H28F3N3O5 


496 


12.6 


53 


30 


706 


1302 


^241^28^3^303 


464 


24.5 


Q 




707 


1303 


C23H25BrF3N304 


544 


22.2 


Q 




708 


1304 


^29*^30 '^3^304 


542 


28.6 


Q 


35 


709 


1305 


^26 '"'26 '"3 '^3^3 


486 


35.4 


Q 


710 


1306 


C24H28F3N3O4 


480 


8.1 


35 




711 


1307 


^23'"' 26 ^3^305 


482 


27.9 


Q 




712 


1308 


C23H24F3N3O3 


448 


5.9 


28 


40 


713 


1309 


^23'~'25'^ 3"^304 


592 


24.0 


85 




714 


1310 


C22H24F3N3O4 


452 


3.4 


16 




715 


1311 


C22H22F3N3O4 


450 


3.4 


16 


45 


716 


1312 


C21H21F3IN3O2 


532 


18.1 


72 


717 


1313 


C21 H21 BrF3N302 


484 


17.4 


76 




718 


1314 


^19'~'l9'^3N404S 


457 


16.8 


77 




719 


1315 


C20H22F3N3O3 


410 


13.6 


70 


50 


720 


1316 


C22H2oCIFeN302 


508 


18.6 


77 




721 


1317 


C21H20CIF3N4O4 


485 


17.0 


74 




722 


1318 


^21 H20^IF4N3O2 


458 


17.0 


78 


55 


723 


1319 


^21 ^120^1^^4^302 


458 


17.6 


81 



Notes: * indicates "yield (mg) of trifluoroacetate". 
Q means "Quantitative". 
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Table 8 (continued) 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


724 


1320 


C2iH2oBrF4N302 


502 


18.5 


77 


725 


1390 


^26'"' 32 '^3^2 


476 


16.1 


51 


726 


1391 


^23*~'26'^3'^3^2 


434 


20.0 


76 


727 


1392 


C22H23CIF3N3O2 


454 


20.0 


67 


728 


1393 


^23'~'26'^3'^3^2 


434 


20.1 


70 


729 


1394 


C22H23F3N4O4 


465 


18.4 


60 


730 


1395 


C23H24F3N3O2 


432 


21.4 


75 


731 


1396 


^26*~'26'^3N3^2 


470 


20.4 


66 


732 


1397 


C2iH2oBr2F3N302 


562 


14.5 


54 


733 


1398 


^22^22^ ^2^3 ^3^2 


488 


10.8 


47 


734 


1399 


^22^22^ ^2^3 ^3^2 


488 


9.4 


40 


735 


1400 


C22H23CIF3N3O2 


454 


19.1 


88 


736 


1614 


C22H2I FgNgS 


506.0 


24.2 


96 


737 


2050 


C20H22F3N3O2S 


426 


6.0 


30 


738 


2051 


C21H23F3N402 


421 


6.5 


32 



[Examples 739 to 748] 

[0161] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 575. The obtained products, if necessary, were purified 
with preparative TLC to afford the objective compounds. Data of ESI/MS, yields (mg) and yields (%) are collectively 
shown In Table 9. 



Table 9 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


739 


1650 


C24H28F3N3O2 


448.0 


20.4 


91 


740 


1706 


^23 1^25 1^3^403 


463.2 


3.7 


11 


741 


1707 




467.0 


10.3 


29 


742 


1708 


C23H27F3N4O2 


449.2 


11.4 


34 


743 


1709 




463.2 


15.2 


44 


744 


1775 


C22H25F3N4O4 


467.2 


9.2 


26.3 


745 


1776 


^^22^^ 25 1^3^404 


467.2 


8.9 


25.4 


746 


1787 


C24H29F3N4O2 


463.2 


5.6 


16.1 


747 


1802 


^23'~'27'^3N404 


481.2 


11.7 


32.5 


748 


1803 


C22H25F3N4O3 


451.2 


9.6 


28.4 



[Example 749] Synthesis of (R)-3-[[N-2-amino-5-trifluoromethoxybenzoyl)glycyl]amino]-1 -(3-hydroxy- 
4-methoxybenzyl)pyrrolidine (Compd. No. 1896) 

[0162] Acetic acid (0.050 mL) was added to a mixture of (R)-3-[N-[2-(tert-butoxycarbonylamino)-5-(trifluoromethoxy- 

benzoyl]glycyl]amino]pyrrolidine (0.050 mmol) with 3-hydroxy-4-methoxybenzaldehyde (0.060 mmol), NaBHgCN (0.15 
mmol) and methanol (1 .3 mL). The resulting reaction mixture was stirred at 60 °C for 8 hours, cooled to room temper- 
ature, then loaded onto a Varian™ SCX column and washed with methanol (10 mL). The obtained crude product was 
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eluted with a solution of 2 M NHg in metlianol (5 mL) and concentrated. A 1 ,4-dioxane solution of 4 M HCI was added 
to the prepared residue, and the solution was stirred at room temperature overnight, concentrated and then purified 
by preparative TLC to thereby provide (R)-3-[[N-(2-amino-5-trifluoromethoxybenzoyl)glycyl]amino]-1-(3-hydroxy- 
4-methoxybenzyl)pyrrolidine (Compd. No. 1896) (9.1 mg, 38%). The purity was determined by RPLC/MS (93%). ESI/ 
MS m/e 483 (M++H, C22H25F3N4O5). 

[Examples 750 to 757] 

[01 63] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 749. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 10. 



Table 1 0 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


750 


1897 


^22'~'25F3N403S 


483 


22.7 


94.1 


751 


1898 


C23H27F3N4O3 


465 


12.2 


52.5 


752 


1899 




479 


14.4 


60.2 


753 


1900 


^22'^25^3N405 


483 


2.6 


10.8 


754 


1901 


C24H29F3N4O3 


479 


14.5 


60.6 


755 


1902 


^23'^25F3N404 


479 


12.0 


50.2 


756 


1915 


C23H27F3N4O5 


467.2 


2.5 


6.7 


757 


1916 


^22 1^25 1^3^404 


467.2 


3.1 


8.9 



[Example 758] Synthesis of (R)-3-[[N-(2-amino-5-trifluoromethyl)benzoyl]glycyl]amino]-1-(4-vinylbenzyl)pyrrolidine 
(Compd. No. 1701) 

[0164] A mixture of (R)-3-[[N-(2-amino-5-(trifluoromethyl)benzoyl)glycyl]amino]pyrrolidine (0.050 mmol) with 4-vinyl- 
benzyl chloride (9.9 mg, 0.065 mL), a piperidinopolystyrene (60 mg), acetonitrile (1.0 mL) and chloroform (0.30 mL) 
was stirred at 50 °C for 12 hours. The resulting reaction mixture was cooled to room temperature, loaded onto a 
Varian™ SCX column and washed with methanol (15 mL). The obtained crude product was eluted with solution of 2 
M NH3 in a methanol (5 mL) and concentrated to thereby afford (R)-3-[[N-(2-amino-5-(trifluoromethyl)benzoyl)glycyl] 
amino]-1 -(4-vinylbenzyl)pyrrolidine (Compd. No. 1 701 ) (1 9.6 mg, 88%). The purity was determined by RPLC/MS (92%). 
ESI/MS m/e 547.2 (M++H, C23H25CIF3N4O2). 

[Examples 759 to 762] 

[01 65] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 758. The obtained products, if necessary, were purified 
with preparative TLC to provide the objective substances. Data of ESI/MS, yields (mg) and yields (%) are collectively 

shown in Table 11 . 



Table 1 1 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


759 


1702 


022'^25F3N403 


451.2 


5.3 


24 


760 


1703 


C22H23F3N4O4 


465.2 


5.0 


22 


761 


1704 


C21H23F3N4O3 


437.2 


20.9 


96 


762 


1705 


^21 ^21 d2F3N402 


489.2 


9.3 


38 
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[Example 763] Synthesis of (R)-3-[[N-(2-aminQ-5-(trifluoromethoxy)benzQyl)glycyl]amino]-1 -(2,4-dichlQrQbenzyl) 
pyrrolidine (Compd. No. 1905) 

[0166] A mixture of (R)-3-[[N-(2-amino-5-(trifluoromethoxy)benzoyl)glycyl]amino]pyrrolidine (0.050 mmol) with 
2,4-diclilorobenzyl chloride (0.066 mL), a piperidinomethylpolystyrene (60 mg), acetonitrile (0.8 mL) and chloroform 
(0.5 mL) was stirred at 60 °C for 12 hours. The resulting reaction mixture was cooled to room temperature, loaded 
onto a Varian™ SCX column and washed with a 50% chloroform/methanol (1 0 mL) and methanol (1 0 mL). The obtained 
crude product was eluted with a solution of 2 M NH3 in methanol (5 mL) and concentrated. A 1 ,4-dioxane (2 mL) solution 
of 4 M HCI was added to the resulting residue, and the obtained mixture was stirred at room temperature overnight, 
concentrated and then purified by preparative TLC to afford (R)-3-[[N-(2-amino-5-(trifluoromethoxy]benzoyl]glycyl]ami- 
no]-1-(2,4-dichlorobenzyl)pyrrolidine (Compd. No. 1905) (17.6 mg, 70%). The purity was determined by RPLC/MS 
(93%). ESI/MS m/e 505 (l\/l++H, C21H21CI2F3N4O3). 

[Examples 764 to 770] 

[01 67] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 763. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 12. 



Table 12 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


764 


1906 


C22H23F3N4O5 


481 


9.4 


39.1 


765 


1907 


C21H23F3N4O4 


453 


7.5 


33.2 


766 


1908 


^221^25 1^3^404 


467 


7.7 


33.0 


767 


2180 


^22 ^24^ ^4^2 


469 


1.3 


26 


768 


2181 


^23 1^25 1^3 N 6^3 


491 


4.3 


52 


769 


2182 


^1 91^22 F3N5O2S 


442 


7.0 


51 


770 


1909 


^23'^25'^3N403 


463 


8.7 


37.6 



[Example 771] Synthesis of (R)-3-[[N-(2-amino-5-trifluoromethoxybenzoyl)glycyl]amino]-1 -(2-amino-4-chlorobenzyl) 
pyrrolidine (Compd. No. 1921) 

[0168] A mixture of (R)-3-[[N-(2-amino-5-trifluoromethoxybenzoyl)glycyl]amino]pyrrolidine (0.050 mmol) with 4-chlo- 
ro-2-nitrobenzyl chloride (0.050 mmol), a piperidinomethylpolystyrene (60 mg), acetonitrile (1.0 mL) and chloroform 
(0.7 mL) was stirred at 50 °C overnight. The resulting reaction mixture was cooled, loaded onto a Varian™ SCX column 
and washed with 50% chloroform/methanol (10 mL) and methanol (10 mL). The obtained crude product was eluted 
with a solution of 2 M NH3 in methanol (5 mL) and concentrated. Ethanol (3 mL) and 10% palladium carbon were 
added to the resulting residue, and the solution was stirred at room temperature under a hydrogen atmosphere for 1 .5 
hours. The obtained solution was filtered, concentrated and then purified by preparative TLC to thereby provide (R)- 
3-[[N-(2-amino-5-trifluoromethoxybenzoyl)glycyl]amino]-1 -(2-amino-4-chlorobenzyl)pyrrolidine (Compd. No. 1 921 ) 
(2.2 mg, 6%). The purity was determined by RPLC/IVIS (81%). ESI/MS m/e 486.2 (M++H, C21H23CIF3N5O3). 

[Example 772] Synthesis of (R)-3-[[N-(2-amino-5-trifluoromethylbenzoyl)glycyl]amino]-1 -(4-bromo-2-fluorobenzyl) 
pyrrolidine (Compd. No. 2120) 

[0169] A methanol (0.50 mL) solution of NaBHgCN (0.25 mmol) was added to a mixture of (R)-3-[[N-(2-tert-butoxy- 
carbonylamino)-5-trifluoromethylbenzoyl)glycyl]amino]pyrrolidine (0.050 mmol) with 4-bromo-2-fluorobenzaldehyde 
(0.015 mmol), methanol (1.5 mL) and acetic acid (0.016 mL). The resulting reaction mixture was stirred at 50 °C 
overnight, cooled to room temperature, then loaded onto a Varian™ SCX column and washed with methanol (5 mLx2). 
The obtained product was eluted with a solution of 2 M NH3 in methanol (5 mL) and concentrated. The resulting residue 
was dissolved in methanol (0.25 mL), and a dioxane solution of 4 M HCI was added to the obtained solution. The 
resulting solution was stirred at room temperature for 5 hours and concentrated. The obtained residue was dissolved 
in methanol, loaded onto a Varian™ SCX column and washed with methanol (5 mLx2). The resulting crude product 
was eluted with a solution of 2 M NH3 in methanol (5 mL) and concentrated. The obtained residue was dissolved in 
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ethyl acetate (0.5 mL), loaded onto a Varian™ SCX column, eluted with ethyl acetate/methanol = 5:1 (6 mL) and 
concentrated to thereby afford (R)-3-[[N- (2-amino-5-trifluoromethylbenzoyl)glycyl]amino]-1-(4-bromo-2-fluorobenzyl) 
pyrrolidine (Compd. No. 2120) (16.0 mg, 31%). The purity was determined by RPLC/IVIS (99%). ESI/IVIS m/e 517.0 
(l\/l++H, C2iH2iBrF4N402). 

[Examples 773 to 793] 

[0170] The compounds used in the present invention were synthesized by using the respective starting materials 
and reactants according to the method of Example 772. Data of ESI/MS, yields (mg) and yields (%) are collectively 
shown in Table 13. 



Table 13 



Example 


Compd. No. 


Molecular Formula 


EMI/MS me 


Yield (mg) 


Yield (%) 


773 


2083 


CppHp4BrFoN404 


545.2 


2.9 


11 


774 


2084 


CoqHpyFqN^^Oc; 

£jO £.1 O H- O 


497.2 


5.1 


21 


775 


2085 


CppHocFoN/iO/i 

£iJ O *r H 


467.2 


3.1 


13 


776 


2086 


Cq-i HooCIFoN/iOq 


471.0 


4.6 


20 


777 


2087 


CqoHoq FqNcOo 


464.2 


5.6 


24 


778 


2088 


CocHqoFoNcOp 
Oil o o ^ 


492.2 


5.9 


24 


779 


2089 


Cpi Hpi F5N4O2 


457.2 


4.5 


20 


780 


2090 


CpyHpyFoN^Oq 
^ / ^ / 0 H 0 


513.2 


8.0 


31 


781 


2118 


^21 '"'23 '"3N4O4 


453.1 


2.7 


12 


782 


2119 


C21 H23 F3N404 


453.1 


4.3 


19 


783 


2121 


^221^25 ^3^404 


467.0 


1.2 


2 


784 


2122 


C21H21CIF4N402 


472.9 


13.1 


28 


785 


2123 


^22*^22*^3^506 


510.1 


13.1 


51 


786 


2124 


C21H21CIF3N504 


500.1 


15.6 


62 


787 


2125 


C22H24F3N505 


496.0 


16.0 


65 


788 


2126 


C22H24F3N504 


480.1 


15.6 


65 


789 


2137 


C22H 24^* ^3^402 


469.2 


2.6 


11 


790 


2138 


^26*"' 29 '^3'^ 6^2 


515.3 


25.1 


98 


791 


2139 


C2oH24CIF3Ne02 


473.2 


25.0 


98 


792 


2149 


C2-IH22F3N505 


482.3 


4.9 


34 


793 


2157 


^22*^25 1^3 '^4^3 


451.2 


15.5 


70 



[Example 794] Synthesis of (R)-3-[[N-(2-amino-5-trifluoromethylbenzoyl)glycyl]amino]-1 -(2,4-dimethoxypyrimidin- 
5-ylmethyl)pyrrolidine (Compd. No. 2175) 

[0171] (R)-3-[[N-(2-Amino-5-trifluoromethylbenzoyl)glycyl]amino]pyrrolidine (17.2 mg, 0.04 mmol) was dissolved in 
THF (1 mL), and 2,4-dimethoxy-5-pyrimidinecarboxaldehyde (6.7 mg, 0.04 mmol) was added to the resulting solution. 
Sodium triacetoxyborohydride (12.7 mg, 0.06 mmol) and glacial acetic acid (2.4 mg, 0.04 mmol) were subsequently 
added to the mixture. The resulting mixture was stirred at 50 °C for 24 hours and then concentrated. The residue was 
dissolved in dichloromethane (1 mL) and washed with a 1 M aqueous solution (1 mL) of NaOH. The organic layer was 
collected and concentrated, and a dichloromethane solution of 25% trifluoroacetic acid (1 mL) was added. The resulting 
mixture was stirred at room temperature for 1 hour and then concentrated. The obtained residue was purified by HPLC 
to thereby provide (R)-3-[[N-(2-amino-5-triffuoromethylbenzoyl)glycyl]amino]-1 -(2,4-dimethoxypyrimidin-5-ylmethyl) 
pyrrolidine (Compd. No. 2175) (18.6 mg, 78%). The purity was determined by RPLC/MS (98%). ESI/MS m/e 483 
(M^+H,C2iH25F3N604). 
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[Examples 795 to 803] 

[01 72] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according the method of Example 794. Data of ESI/MS, yields (mg) and yields (%) are collec- 
tively shown in Table 14. 



Table 1 4 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


795 


2165 


^18'~'21 F3N6O2 


411 


2.0 


27 


796 


2166 


^18'^20 '^3^5^23 


428 


9.9 


66 


797 


2167 




487 


15.1 


73 


798 


2169 


C24H29F3N4O2 


463 


1.2 


24 


799 


2170 


^26'~'25^"^3N502 


520 


6.0 


40 


800 


2171 


^1 91^23 ^3'^6^2 


425 


16.8 


88 


801 


2174 




591 


5.3 


53 


802 


2178 


^25'^28'^3N504 


518 


5.4 


62 


803 


2179 


^25'^28'^3'^5^3 


502 


6.3 


60 



[Example 804] Synthesis of (R)-1-(2-amino-4,5-methylenedioxybenzyl)-3-[[N-(2-amino-5-trifluoromethylbenzoyl) 
glycyl]amino]pyrrolidine (Compd. No. 2127) 

[0173] A mixture of (R)-3-[[N-(2-amino-5-trifluoromethylbenzoyl)glycyl]amino]-1 -(4,5-methylenedioxy-2-nitrobenzyl) 
pyrrolidine (30.5 mg) with 1 0% Pd carbon (6 mg) and methanol (3 mL) was stirred at room temperature under a hydrogen 
atmosphere for 10 hours. The palladium catalyst was filtered through Celite, and the filtrate was concentrated and 
purified by solid-phase extraction (Bond Elut™ SI, 20% methanol/ethyl acetate) to thereby afford (R)-1 -(2-amino- 
4,5-methylenedioxybenzyl)-3-[[N-2-amino-5-trifluoromethylbenzoyl]glycyl]amino]pyrrolidine (Compd. No. 2127) (21.9 
mg, 76%). The purity was determined by RPLC/MS (95%). ESI/MS m/e 480.1 (M++H, C22H24F3N5O4). 

[Examples 805 to 806] 

[01 74] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 804. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 15. 



Table 1 5 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


805 


2128 


C22H26F3N5O3 


466.0 


8.6 


30 


806 


2129 


C22H26F3N5O2 


450.1 


13.1 


37 



[Example 807] Synthesis of (R)-1-(3-amino-4-chlorobenzyl)-3-[[N-(2-amino-5-trjfluoromethylbenzoyl)glycyl]amino] 
pyrrolidine (Compd. No. 2132) 

[0175] A mixture of (R)-3-[[N-(2-amino-5-trifluoromethylbenzoyl)glycyl]amino]-1 -(4-chloro-3-nitrobenzyl)pyrrolidine 
(32.6 mg) with 10% palladium carbon (8 mg), ethyl acetate (2.7 mL) and methanol (0.3 mL) was stirred at room tem- 
perature under a hydrogen atmosphere for 15 hours. The palladium carbon was removed by filtration, and the filtrate 
was concentrated and purified by solid-phase extraction (Bond Elut™ SI, 20% methanol/ethyl acetate) to thereby pro- 
vide (R)-1 -(3-amino-4-chlorobenzyl)-3-[[N-(2-amino-5-trifluoromethylbenzoyl)glycyl]amino]pyrrolidine (Compd. No. 
2132) (10. 5 mg, 34%). The purity was determined by RPLC/MS (84%). ESI/MS m/e 470.2 (M++H, C21H23F3N5O2). 
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[Example 808] Synthesis of (R)-1 -(2-amino-4,5-methylenedioxybenzyl)-3-[[N-(2-(tert-butQxycarbQnylaiTiino)- 
5-trifluoromethylbenzoyl)glycyl]amino]pyrrolidine 

[0176] A methanol (1 .50 mL) solution of NaBHgCN (0.75 mmol) was added to a mixture of (R)-3-[[N-(2-(tert-butox- 
ycarbonylamino)-5-trifluoromethylbenzoyl)glycyl]amino]pyrrolidine (0.150 mmol) with 4,5-methylenedioxy-2-nitroben- 
zaldehyde (0.45 mmol), methanol (4.5 mL) and acetic acid (0.048 mL). The resulting reaction mixture was stirred at 
50 °C overnight, cooled to room temperature, loaded onto a Varian™ SCX column and washed with methanol. The 
obtained crude product was eluted with a 2 M methanol solution of NH3 and concentrated to thereby afford (R)- 
3-[[N-(2-(tert-butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl]amino]-1-(4,5-methylenedioxy-2-nitrobenzyl)pyr- 
rolidine. 

[0177] A mixture of the resulting (R)-3-[[N-(2-(tert-butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl]amino]- 
1-(4,5-methylenedioxy-2-nitrobenzyl)pyrrolidine (0.150 mmol) with 10% Pd carbon (22 mg) and methanol (4.5 mL) was 
stirred at room temperature under a hydrogen atmosphere overnight. The palladium catalyst was removed by filtration, 
and the filtrate was concentrated to thereby afford (R)-1 -(2-amino-4,5-methylenedioxybenzyl)-3-[[N-(2-(tert-butoxycar- 
bonylamino)-5-trifluoromethylbenzoyl)glycyl]amino]pyrrolidine (87.1 mg, quantitative). Any noticeable by-product was 
not detected in TLC. 

[0178] Further, (R)-1-(3-amino-4-methoxybenzyl)-3-[[N-(2-(tert-butoxycarbonylamino)-5-trifluoromethylbenzoyl)gly- 

cyl]amino]pyrrolidine and (R)-1 -(3-amino-4-methylbenzyl)-3-[[N-(2-(tert-butoxycarbonylamino)-5-trifluoromethylben- 
zoyl)glycyl]amino]pyrrolidine were synthesized by using the respective corresponding starting materials and reactants 
according to the method of Example 808. 

[0179] (R)-1-(3-amino-4-methoxybenzyl)-3-[[N-(2-(tert-butoxycarbonylamillo)-5-trifluoromethylbenzoyl)glycyl]ami- 
no]pyrrolidine: 101 mg, quantitative. Any noticeable by-product was not detected in TLC. 

[0180] (R)-1-(3-amino-4-methylbenzyl)-3-[[N-(2-(tert-butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl]amino] 
pyrrolidine: 97.2 mg, quantitative. Any noticeable by-product was not detected in TLC. 

[Example 809] Synthesis of (R)-1 -(3-amino-4-chlorobenzyl)-3-[[N-(2-(tert-butoxycarbonylamino)- 
5-trifluQrQmethylbenzQyl)glycyl]aminQ]pyrrQlidine 



[0181] A methanol (1 .50 mL) solution of NaBHgCN (0.75 mmol) was added to a mixture of (R)-3-[[N-(2-(tert-butox- 
ycarbonylamino)-5-trifluoromethylbenzoyl)glycyl]amino]pyrrolidine (0.150 mmol) with 4-chloro-3-nitrobenzaldehyde 
(0.45 mmol), methanol (4.5 mL) and acetic acid (0.048 mL). The resulting reaction mixture was then stirred at 50 °C 
overnight, cooled to room temperature, loaded onto a Varian™ SCX column and washed with methanol. The obtained 
product was eluted with a 2 M methanol solution of NH3 and concentrated to thereby provide (R)-3-[[N-(2-(tert-butox- 
ycarbonylamino)-5-trifluoromethylbenzoyl)glycyl]amino]-1-(4-chloro-3-nitrobenzyl)pyrrolidine. 

[0182] A mixture of the resulting (R)-3-[[N-(2-tert-butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl]amino]- 
1-(4-chloro-3-nitrobenzyl)pyrrolidine with 10% Pd carbon (22 mg), ethyl acetate (2.7 mL) and methanol (0.3 mL) was 
stirred at room temperature under a hydrogen atmosphere for 15 hours. The palladium catalyst was removed by filtra- 
tion, and the filtrate was concentrated to afford (R)-1-(3-amino-4-chlorobenzyl)-3-[[N-(2-tert-butoxycarbonylamino)- 
5-trifluoromethylbenzoyl]glycyl]amino]pyrrolidine (89.7 mg, quantitative). Any noticeable by-product was not detected 
in TLC. 



[Example 810] Synthesis of (R)-1-(3-amino-4-hydroxybenzyl)-3-[[N-(2-amino-5-trifluoromethylbenzoyl)glycyl]amino] 
pyrrolidine (Compd. No. 2187) 

[0183] A 4 M HCI dioxane (2.0 mL) solution of (R)-1 -(3-amino-4-hydroxybenzyl)-3-[[N-(2-(tert-butoxycarbonylamino)- 
5-trifluoromethylbenzoyl)glycyl]amino]pyrrolidine (20 mg) synthesized according to the method of Example 808 was 
stirred at room temperature overnight. The solution was concentrated, and the residue was then dissolved in methanol, 
loaded onto a Varian™ SCX column, washed with methanol, subsequently eluted with a 2 M methanol solution of NH3, 
concentrated and then purified by preparative TLC (Si02, ethyl acetate/methanol = 4:1 ) to thereby provide (R)-1 -(3-ami- 
no-4-hydroxybenzyl)-3-[[N-(2-amino-5-trifluoromethylbenzoyl)glycyl]amino]pyrrolidine (Compd. No. 2187) (9.6 mg, 
59%). The purity was determined by RPLC/MS (86%). ESI/MS m/e 452.3 (M++H, C21H24F3N5O3). 

[Example 811] Synthesis of (R)-3-[[N-(2-amino-5-trifluoromethylbenzoyl)glycyl]amino]-1 -[4-chloro-3-(dimethylamino) 
benzyl]pyrrolidine (Compd. No. 2133) 



[0184] NaBH3CN (38 mg) was added to a mixture of (R)-1 -(3-amino-4-chlorobenzyl)-3- [[N-(2-tert-butoxycarbo- 

nylamino)-5-trifluoromethylbenzoyl]glycyl]amino]pyrrolidine (44.9 mg) with methanol (0.95 mL), acetic acid (0.05 mL) 
and a 37% aqueous solution of HCHO (0.15 mL). The resulting reaction mixture was stirred at 50 °C overnight, cooled 
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to room temperature and concentrated. A 2 M aqueous solution of NaOH and ethyl acetate were then added to the 
residue to separate the organic layer. The aqueous layer was extracted with ethyl acetate. The organic layers were 
combined, dried and concentrated. The residue was loaded onto a Varian™ SCX column and washed with methanol. 
The resulting product was eluted with a 2 IVI methanol solution of NHg and concentrated. The residue was dissolved 
in a 50% concentrated hydrochloric acid/dioxane and stirred at room temperature for 1 hour. The reaction solution was 
adjusted to pH 10 with a 5 M aqueous solution of NaOH and extracted with ethyl acetate (twice). The extracts were 
combined, dried over Na2S04, filtered, concentrated and purified by preparative TLC (Si02, 20% methanol/ethyl ace- 
tate) to thereby afford (R)-3-[[N-2-amino-5-trifluoromethylbenzoyl)glycyl]amino]-1-[4-chloro-3-(dimethylamino)benzyl) 
pyrrolidine (Compd. No. 2133) (10.9 mg, 28%). The purity was determined by RPLC/MS (95%). ESI/MS m/e 498.3 
(M++H, C23H27CIF3N5O2). 

[Examples 812 to 814] 

[0185] The compounds used in the present invention were synthesized by using the respective starting materials 
and reactants according to the method of Example 811. Data of ESI/MS, yields (mg) and yields (%) are collectively 
shown in Table 16. 



Table 1 6 



Example 


Comps. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


812 


2134 


C24H28F3N5O4 


508.4 


19.0 


50 


813 


2135 


^24*"' 30 '^5^3 


494.4 


21.8 


50 


814 


2136 


24 '"'30 '^3^502 


478.4 


29.2 


69 



[Example 81 5] Synthesis of (R)-3-[[N-(2-amino-5- trifluoromethylbenzoyl)glycyl]amino]-1-(3-methylamino- 

4-hydroxybenzyl)pyrrolidine (Compd. No. 2158) 

[0186] NaBHgCN (9.2 mg) was added to a mixture of (R)-1 -(3-amino-4-hydroxybenzyl)-3-[[N-(2-(tert-butoxycarbo- 
nylamino)-5-trifluoromethylbenzoyl)glycyl]amino]pyrrolidine (27.3 mg, 0.049 mmol) with a 37% HCHO solution (4.0 
mg, 0.049 mmol), acetic acid (0.10 mL) and methanol (1.3 mL). The resulting reaction mixture was stirred at 60 °C 
overnight, cooled to room temperature, loaded onto a Varian™ SCX column and washed with methanol (5 mLx2). 
The obtained crude product was eluted with a 2 M methanol solution of NH3 (8 mL) and concentrated. 
[0187] The resulting residue was dissolved in methanol (1 mL), and a 4 M dioxane solution of HCI (1.0 mL) was 
added to the solution. The resulting mixture was stirred at room temperature for 3 hours and concentrated. The residue 
was dissolved in methanol (1 mL), loaded onto a Varian™ column, washed with methanol (5 mLx2), eluted with a 2 
M methanol solution of NH3 (8 mL), concentrated and then purified by preparative TLC (Si02) to thereby provide (R)- 
3-[[N-(2-amino-5-trifluoromethylbenzoyl)glycyl]amino]-1-(3-methylamino-4-hydroxybenzyl)pyrrolidine (Compd. No. 
2158) (4.3 mg, 19%). The purity was determined by RPLC/MS (71%). ESI/MS m/e 480.3 (M++H, C22H26F3N5O3). 

[Example 816] Synthesis of (R)-1 -(3-acetylamino-4-methoxybenzyl)-3-[[N-(2-amino-5-trifluoromethylbenzoyl)glycyl] 
amino]pyrrolidine (Compd. No. 2152) 

[0188] Acetic anhydride (1 mL) was added to a pyridine (1 mL) solution of (R)-1-(3-amino-4-hydroxybenzyl)- 

3-[[N-(2-(tertbutoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl]amino]pyrrolidine (50.5 mg). The resulting reaction 
mixture was stirred at room temperature overnight, and methanol was added to the mixture. The obtained mixture was 
concentrated, and a 1 M NaOH solution was then added to the concentrate. The resulting mixture was extracted with 
ethyl acetate, and the organic layer was concentrated and purified by preparative TLC (Si02) to thereby afford (R)- 
1-(3-acetylamino-4-methoxybenzyl)-3- [[N-(2-(tert-butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl]amino]pyr- 
rolidine. 

[0189] The resulting (R)-1 -(3-acetylamino-4-methoxybenzyl)-3-[[N-(2-(tert-butoxycarbonylamino)-5-trifluoromethyl- 
benzoyl)glycyl]amino]pyrrolidine was dissolved in a 50% dioxane solution of 6 M hydrochloric acid, and the obtained 
solution was stirred at room temperature for 2 hours, adjusted to pH 1 0 with a 5 M NaOH solution and extracted with 
ethyl acetate. The organic layer was concentrated and purified by preparative TLC (Si02) to thereby provide (R)- 
1-(3-acetylamino-4-methoxybenzyl)-3-[[N-(2-amino-5-trifluoromethylbenzoyl)glycyl]amino]pyrrolidine (Compd. No. 
2152) (3.7 mg, 8%). The purity was determined by RPLC/MS (100%). ESI/MS m/e 508.3 (M++H, C24H28F3N5O4). 
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[Examples 817 to 819] 

[01 90] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 816. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown In Table 17. 



Table 1 7 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


817 


2150 


C23H25CIF3N5O3 


512.3 


3.8 


9 


818 


2151 




522.2 


3.1 


8 


819 


2153 


C24H28F3N5O3 


492.3 


4.3 


10 



[Example 820] Synthesis of (R)-3-[[N(2-amino-5-trifluoromethylbenzoyl)glycyl]amino]-1 -(benz[d]oxazol-5-yl) 
pyrrolidine (Compd. No. 2189) 

[0191] Triethyl orthoformate (0.20 mL, 3.3 equivalents) and pyridinium p-toluenesulfonate (1.2 mg, 0.4 equivalent) 
were added to a THF (2 mL) solution of (R)-1-(3-amlno-4-hydroxybenzyl)-3-[[N-(2-(tert-butoxycarbonylamino)-5-trlf- 
luoromethylbenzoyl)glycyl]amino]pyrrolidine (20 mg) synthesized according to the method of Example 808. The re- 
sulting reaction mixture was stirred at room temperature overnight under reflux. The reaction mixture was cooled to 
room temperature and then concentrated. The obtained residue was dissolved in ethyl acetate, loaded onto a Bond 
Elut™ SI column, eluted with ethyl acetate/methanol = 4:1 and concentrated. 

[0192] The resulting residue was dissolved in ethyl acetate (1 .5 mL), and a 4 M dioxane solution of HCI was added 
to the obtained solution. The resulting solution was stirred overnight, adjusted to pH 10 with a 5 M aqueous solution 
of NaOH and extracted with ethyl acetate. The obtained extract was concentrated and purified by preparative TLC 
(SIO2, ethyl acetate/methanol = 4:1) to thereby provide (R)-3-[[N-(2-amino-5-trlfluoromethylbenzoyl)glycyl]amino]- 
1-(benz[d]oxazol-5-yl)pyrrolidine (Compd. No. 2189) (0.5 mg, 3%). The purity was determined by RPLC/MS (97%). 
ESI/MS m/e 462.3 (M++H, C22H22F3N5O3). 

[Example 821] Synthesis of (R)-3-[[N-(2-amino-5-trifluoromethylbenzoyl)glycyl]amino]-1 -[benzo[c]thiadiazol-5-yl] 
pyrrolidine (Comnd. No. 2183) 

[0193] Methanesulfonyl chloride (0.0042 mL) was added to a mixture of 5-(hydroxymethyl)benzo[c]thiadiazole (8.3 
mg, 0.050 mmol) with a (plperldlnomethyl)polystyrene (86 mg) and chloroform (1 mL). The resulting mixture was stirred 
at room temperature for 1.5 hours. Acetonitrile (1 ml) and (R)-3-[[N-(2-(tert-butoxycarbonylamino)-5-trifluoromethyl- 
benzyl)glycyl]amino]pyrrolidine (0.060 mmol) were added to the mixture. The resulting mixture was stirred at 50°C for 
3 hours. After cooling to room temperature, phenyl isocyanate (30 mg) was added, and the obtained mixture was stirred 
at room temperature for 1 hour, loaded onto a Varian™ SCX column and washed with methanol (5 mL) and chloroform 
(5 mL). The resulting crude product was eluted with a 2 M methanol solution of NH3 (3 mL) and concentrated. 
[0194] The obtained substance was dissolved in dichloromethane (1 mL), and a dichloromethane solution (1 mL) of 
1 M chlorotrimethylsilane (1 M) and phenol (1 M) was added to the solution. The resulting solution was stirred at room 
temperature for 5 hours, loaded onto a Varian™ SCX column and washed with methanol and dichloromethane. The 
obtained product was eluted with a 2 M methanol solution of NH3 and concentrated. 

[0195] The resulting crude product was purified by preparative TLC (Si02, ethyl acetate/methanol = 3:1) to thereby 
afford (R)-3-[[N-(2-amino-5-trifluoromethylbenzoyl)glycyl]amino]-1 -[benzo[c]thiadiazol-5-yl]pyrrolidine (Compd. No. 
2183) (11.5 mg, 58%). The purity was determined by RPLC/MS (86%). ESI/MS m/e 479.2 (M++H, C21H21F3N6O2S). 

[Reference Example 6] Synthesis of 4-[[N-(1 -(9-fluorenylmethoxycarbonyl)pyrrolidin-3-yl)carbamoylmethyl] 
aminomethyl]3-methoxyphenyloxymethyl-polystyrene 

[0196] Acetic acid (0.3 mL), sodium triacetoxyborohydride (1.92 g) and a 4-formyl- 3-(methoxyphenyloxymethyl)- 
polystyrene (1 mmol/g, 200 g) were added to a DMF (65 mL) solution of (R)-1-(9-fluorenylmethoxycarbonyl)-3-gly- 
cylaminopyrrolidine hydrochloride (4.38 g, 10 mmol). The resulting mixture was shaken for 2 hours and then filtered. 
The resin was washed with methanol, DMF, dichloromethane and methanol and dried to thereby provide the objective 
substance (2.73 g). 
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[Examples 822 to 912] Solid-phase synthesis of S-aminopyrrolidines 

[0197] Dlisopropyiethyiamine (3.6 mL) was added to a mixture of the corresponding carboxylic acid (1 .6 mmol) with 
HBTU (1 .6 mmol) and DMF (6 mL), and the resulting mixture was shaken for 2 minutes. A 4-[[N-(1 -(9-fluorenylmethox- 
ycarbonyl)pyrrolidin-3-yl)carbamoylmethyl]amlnomethyl]-3-methoxyphenyloxymethyl-polystyrene (400 mg, 0.4 mmol) 
was added, and the obtained mixture was shaken for 1 hour and then filtered. The resin was washed with DMF and 
dichloromethane and dried. 

[0198] A mixture of the resulting resin with piperidine (3.2 mL) and DMF (12.8 mL) was shaken for 10 minutes and 
then filtered. The resin was washed with DMF and dichloromethane and dried. 

[0199] A mixture of NaBH(OAc)3 (0.25 mmol) with acetic acid (0.025 mL) and DMF (1 mL) was added to the dried 
resin (0.05 mL). The corresponding aldehyde (2.5 mmol) was added, and the mixture was shaken for 2 hours, then 
filtered and washed with methanol, a 10% solution of dlisopropyiethyiamine in DMF, DMF, dichloromethane and meth- 
anol. A mixture of the resin with water (0.050 mL) and trifluoroacetic acid (0.95 mL) was shaken for 1 hour and then 
filtered. The resin was washed with dichloromethane and methanol. The filtrate and washings were combined and 
concentrated. The resulting crude product was loaded onto a Varian™ SCX column and washed with methanol (15 
mL). The product was eluted with a 2 M methanol solution of NHg (5 mL) and concentrated. 

[0200] The obtained products, if necessary, were purified with preparative TLC or HPLC to thereby afford the objective 
compounds. Data of ESI/MS, yields (mg) and yields (%) are collectively shown in Table 18. 



Table 1 8 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


822 


1805 


C2iH2iBrF3N302S 


516 


13.3 


76 


823 


1806 


C22H24F3N3O3S 


468 


12.8 


81 


824 


1807 


C22FI24F3N3O4S 


484 


13.7 


83 


825 


1808 




484 


14.9 


91 


826 


1809 


^21 '"'22 1^3^3038 


454 


12.9 


84 


827 


1810 


C22H22F3N3O4S 


482 


12.9 


79 


828 


1811 


^24*^26 '^3^3 


478 


12.9 


79 


829 


1812 


C22H24F3N3O2S2 


484 


5.3 


32 


830 


1813 


^23'~'26'~ 3^3^2^ 


466 


12.8 


81 


831 


1814 


C23H24F3N3O3S 


480 


9.7 


59 


832 


1815 


^23*^26 '^3^3 ^2^ 


466 


12.7 


80 


833 


1816 


C24H28F3N3O2S 


480 


14.4 


88 


834 


1817 


C25H30F3N3O2S 


494 


14.1 


84 


835 


1818 


^21 H22BrF2N303 


482 


13.4 


82 


836 


1819 


^221^25 ^2 '^3^4 


434 


11.7 


79 


837 


1820 


^22 1^25 1^2^305 


450 


11.8 


77 


838 


1821 


^22*~'25'^2N305 


450 


13.3 


87 


839 


1822 


C21H23F2N3O4 


420 


11.9 


83 


840 


1823 


C22H23F2N3O5 


448 


11.9 


78 


841 


1824 


*^24'^27'^2N303 


444 


9.1 


60 


842 


1825 


^22'~*25'^2N3^3^ 


450 


11.3 


74 


843 


1826 


C23H27F2N3O3 


432 


10.8 


74 


844 


1827 


*^23'~'25'^2'^304 


446 


12.7 


84 


845 


1828 


^23 1"' 27 ^2^303 


432 


11.7 


80 


846 


1829 


C24H29F2N2O3 


446 


14.3 


94 
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Table 18 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




847 


1830 


^^241^ 29 1^2^303 


446 


10.0 


66 


5 


848 


1831 


C22H28BrN303 


462 


4.8 


31 




849 


1832 


^23'~*3lN304 


414 


10.4 


74 




850 


1833 


C23H3-1N3O5 


430 


12.1 


83 


10 


851 


1834 


C23H3-1N3O5 


430 


12.0 


82 




852 


1835 


C22H29N3O4 


400 


7.9 


58 




853 


1836 




428 


11.1 


76 


1 0 


854 


1837 


^25'~*33N303 


424 


13.3 


92 


855 


1838 


^23 '"'31 '^3^3^ 


430 


8.7 


60 




856 


1839 


^24'^33N303 


412 


11.3 


81 




857 


1840 


C24H31N3O4 


426 


12.9 


89 


20 


858 


1841 


^24'~'33'^3^3 


413 


12.8 


91 




859 


1842 


^25'~'35'^3^3 


426 


8.7 


60 




860 


1843 


^25'~'35'^303 


426 


12.2 


84 


25 


861 


1844 


^26*^37^303 


440 


11.3 


76 


862 


1845 


C3,H37BrN402 


577 


6.4 


30 




863 


1846 


^23 '"'28 '"3^3 ^2^ 


480 


12.8 


81 




864 


1847 


^25'~'31 ^^2^303 


460 


12.2 


78 


30 


865 


1848 


027'^29'^3O4 


460 


6.1 


39 




866 


1849 


029*^31^302 


454 


15.1 


98 




867 


1850 


028'~'3lN302 


442 


12.7 


85 


35 


868 


1851 


028'~'3l'^3O2 


442 


14.3 


95 


869 


1852 


028'~'29'^303 


456 


3.4 


22 




870 


1853 


027'~'29N3O6S 


524 


15.4 


87 




871 


1854 


^291^31 N3O4S 


518 


15.8 


90 


40 


872 


1855 


028*^31 ^^3045 


506 


17.0 


99 




873 


1856 


C28H3-1N3O4S 


506 


3.0 


17 




874 


1857 


028'~'29N3O5S 


520 


10.0 


57 


45 


875 


1858 


O20*~*22B ''2^402 


511 


9.3* 


37 


876 


1859 


C2iH25BrN403 


461 


6.7* 


29 




877 


1860 


C2iH25BrN404 


477 


9.5* 


40 




878 


1861 


C2iH25BrN404 


477 


10.0* 


42 


50 


879 


1862 


C2oH23BrN403 


447 


7.8* 


34 




880 


1863 


C2iH23BrN404 


475 


3.4* 


14 




881 


1864 


C2iH25BrN402S 


477 


3.9* 


16 


55 


882 


1865 


C22H25BrN403 


473 


6.4* 


27 




883 


1866 


C23H29BrN402 


472 


7.0* 


29 



Note: * indicates "yield (mg) of trifluoroacetate". 
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Table 18 (continued) 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


884 


1867 


C23H29BrN402 


473 


7.6* 


32 


885 


1868 


C24H3iBrN402 


487 


9.1* 


37 


886 


1869 


C2oH22BrlN402 


557 


8.9* 


33 


887 


1870 


C21H25IN4O3 


509 


9.2* 


37 


888 


1871 


C21H25IN4O4 


525 


6.3* 


25 


889 


1872 


C21H25IN4O4 


525 


5.9* 


23 


890 


1873 




495 


7.7* 


31 


891 


1874 


^21 H23IN4O4 


523 


8.2* 


32 


892 


1875 


^23 ^27 1 ^4^2 


519 


6.7* 


26 


893 


1876 


C21H25IN4O2 


525 


4.3* 


17 


894 


1877 


C22H27IN4O2 


507 


7.9* 


32 


895 


1878 


^22'~'25'N403 


521 


8.4* 


33 


896 


1879 


^23 '"'29 "^4^2 


521 


8.2* 


32 


897 


1880 


C23H29IN4O2 


521 


8.1* 


32 


898 


1881 


C24H31IN4O2 


535 


8.6* 


33 


899 


1882 


C2oH22BrN504 


476 


5.3* 


22 


900 


1883 


C21H25N5O5 


428 


5.7* 


26 


901 


1884 


C2iH25N50e 


444 


8.2* 


36 


902 


1885 


C21H25N5O6 


444 


5.0* 


22 


903 


1886 


^20'^23N5O5 


414 


8.7* 


40 


904 


1887 


^21 '"'23^506 


442 


7.8* 


34 


905 


1888 


^23'~'27N504 


438 


5.6* 


25 


906 


1889 


C21H25N5O4S 


444 


13.2* 


58 


907 


1890 


C22H27N5O4 


426 


11.3* 


51 


908 


1891 


C22H25NrjOg 


440 


7.4* 


33 


909 


1892 


C22H27N5O4 


426 


5.5* 


25 


910 


1893 


^23'~'29N5^4 


440 


5.7* 


25 


911 


1894 


^23'^29N504 


440 


9.4* 


41 


912 


1895 


C24H31N5O4 


455 


8.5* 


37 



Note: * indicates "yield (mg) of trifluoroacetate". 



[Reference Example 7] Synthesis of 2-carbamoyl-1 -(4-chlorobenzyl)pyrrolidine 

[0201] Triethylamine (7.45 mL) and 4-chlorobenzyl chloride (3.88 g, 24.1 mmol) were added to an acetonitrile (35 
mL) solution of dl-prolinamide hydrochloride (2.5 g, 21.8 mmol). The resulting reaction mixture was stirred at 0°C for 
4 hours and subsequently stirred at 25 °C for 16 hours. The resulting mixture was diluted with dichloromethane (20 
mL) and washed with water (30 mLx3). The organic layer was dried (over MgS04) and concentrated. The obtained 
crude product was purified by chromatography (Si02, methanol-dichloromethane) to thereby provide 2-carbamoyl- 
1-(4-chlorobenzyl)pyrrolidine (5.21 g, 81%). 
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[Reference Example 8] Synthesis of 2-(aminQmethyl)-1-(4-chlQrQbenzyl)pyrrQlidine 

[0202] 2-Carbamoyl-1 -(4-chlorobenzyl)pyrrolidine was dissolved in 1 M BH3-THF (9.4 mL), and the resulting solution 
was heated at 70 °C. A 1 M BH3-THF (0.5 equivalent) was further added twice after 16 hours and 25 hours. After 40 
hours, a 1 IVI hydrochloric acid was added, and the resulting mixture was refluxed for 3 hours. ASM hydrochloric acid 
(6 mL) was added, and the reaction product was stirred for another 3 hours with heating, then cooled to 25°C, all<alinized 
with a 6 M aqueous solution of NaOH and extracted with dichloromethane (4X15 mL). The obtained crude product 
was purified by chromatography (Si02, PrOH/H20/NH40H = 8:1 :1) to thereby afford 2-(aminomethyl)-1 -(4-chloroben- 
zyl)pyrrolidine (1.21 g, 86%). 

[0203] Furthermore, optically active (S)- 2-(aminomethyl)-1 -(4-chlorobenzyl)pyrrolidine and (R)-2-(aminomethyl)- 
1 -(4-chlorobenzyl)pyrrolictine were synthesized by using the respective corresponding starting materials and reactants 
according to the above method. 

[0204] (S)-2-(aminomethyl)-1 -(4-chlorobenzyl)pyrrolidine: ^ H NMR (CDCI3, 400MHz) 5 1 .40-1 .80 (m, 5 H), 1 .80-1 .95 
(m, 1 H), 2.12-2.21 (m, 1 H), 2.48-2.65 (m, 1 H), 2.66-2.78 (m, 2 H), 2.85-2.95 (m, 1 H), 3.26 (d, J = 13.2 Hz, 1 H), 
3.93 (d, J = 13.2, 1 H), 7.20-7.40 (m, 4 H). 

[0205] (R)-2-(Aminomethyl)-1-(4-chlorobenzyl)pyrrolidine exhibited the same ''H NMR as that of the (S)-isomer. 

[Example 913] Synthesis of 2-[[N(benzoylleucyl)aminomethyl]-1-(4-chlorobenzyl)pyrrolidine (Compd. No. 344) 

[0206] EDCI (23 mg), HOBt (16.2 mg) and triethylamine (15.2 jiL) were added to a chloroform (1 mL) solution of 
2-(aminomethyl)-1-(4-chlorobenzyl)pyrrolidine (22.5 mg, 0.10 mmol) anddl-benzoylleucine (0.12 mL), and the resulting 
mixture was stirred at 25 °C for 16 hours. The reaction mixture was diluted with dichloromethane (0.5 mL), washed 
with a 2 M aqueous solution of NaOH (0.75 mLx2), filtered through a PTFE membrane, thereby dried and concentrated 
to provide 2-[(N-benzoylleucyl)aminomethyl]-1-(4-chlorobenzyl)pyrrolidine (Compd. No. 344) (74 mg, quantitative). 
The purity was determined by RPLC/MS (85%). ESI/MS m/e 442 (M++H, C23H32CIN3O2). 

[Examples 914 to 933] 

[0207] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 913. The obtained products, if necessary, were purified 

by chromatography (HPLC-C-ig, acetonitrile/H20/TFA), and the objective compounds were obtained as TFA salts. Data 
of ESI/MS, yields (mg) and yields (%) are collectively shown in Table 19. Compd. Nos. 339 and 340 exhibited the 
following ""H NMR, respectively. 



Table 1 9 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


914 


330 


C21H24CIN3O2 


386 


75* 


Q 


915 


331 


C22H26CI3O2 


400 


44* 


70 


916 


332 


C24H30CIN3O5 


476 


57 


Q 


917 


333 




387 


40 


Q 


918 


334 


C22H26CIN3O2 


400 


68 


Q 


919 


335 


C21H23CIN4O4 


431 


73 


Q 


920 


336 


C22H23CIF3N3O2 


454 


75 


Q 


921 


337 


^22^26^ ^^3^2 


400 


68 


Q 


922 


338 


^22^26^ ^^3^2 


400 


70 


Q 


923 


341 


^22^26^ ^^3^2 


400 


80* 


Q 


924 


342 


^22^26^ ^^3^2 


400 


68 


Q 


925 


343 


C24H3QCIN3O2 


428 


63 


Q 


926 


345 


C23H27CIN2O2 


399 


68* 


Q 



Notes: * indicates "yield (mg) of trifluoroacetate". 
Q means "Quantitative". 
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Table 19 (continued) 



5 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


927 


346 


C23H26CIFN2O3 


433 


51 


Q 


928 


347 


C24H29CIN2O2 


413 


47 


Q 


929 


348 


C23H27CIN2O2 


399 


26 


Q 


930 


349 


C21H25CIN2O3S 


421 


42 


Q 


931 


350 


^26H33^'N203 


457 


12.4 


54 


932 


351 


C22H26CIN3O3 


416 


34 


81 


933 


352 




450 


51 


Q 



15 [0208] [Example 934] Compd. No. 339 : 82%; NMR (CDCI3) 5 1.52-1.75 (m, 4 H), 1.84-1.95 (m, 1 H), 2.10-2.20 
(m, 1 H), 2.67-2.78 (m, 1 H), 2.80-2.90 (m, 1 H), 3.10-3.20 (m, 1 H), 3.25 (d, J = 13.1 Hz, 1 H), 3.50-3.60 (m, 1 H), 
3.89 (d, J = 13.1 Hz, 1 H), 4.28-4.20 (m, 2 H), 7.00-7.05 (m, 1 H), 7.12-7.29 (m, 4 H), 7.51 (t, J = 7.8 Hz, 1 H), 7.74 (d, 

J = 7.8 Hz, 1 H), 7.99 (d, J = 7.8 Hz, 1 H), 8.10-8.27 (m, 2 H). 

[0209] [Example 935] Compd. No. 340 : 68%; ^H NMR (CDCI3) 5 1.55-1.73 (m, 4 H), 1.86-1.97 (m, 1 H), 2.12-2.21 
20 (m, 1 H), 2.67-2.76 (m, 1 H), 2.86-2.93 (m, 1 H), 3.14-3.21 (m, 1 H), 3.27 (d, J = 13.1 Hz, 1 H), 3.52-3.59 (m, 1 H), 
3.89 (d, J = 13.1 Hz, 1 H), 4.09-4.21 (m, 2 H), 7.00-7.07 (m, 1 H), 7.12-7.30 (m, 4 H), 7.50 (t, J = 7.8 Hz, 1 H), 7.73 (d, 
J = 7.8 Hz, 1 H), 8.01 (d, J = 7.8 Hz, 1 H), 8.10-8.25 (m, 2 H). 

[Reference Example 9] Synthesis of 3-(aminomethyl)-1-(4-chlorobenzyl)pyrrolidine 

25 

[0210] A 0.5 M dioxane solution of ammonia (60 mL, 30 mmol) was added to a mixture of 4-carboxy-1 -(4-chloroben- 
zyl)pyrrolidin-2-one (5.05 g, 20 mmol) with EDCI (2.85 g, 22 mmol), HOBt (2.97 g, 22 mmol) and dichloromethane (1 00 
mL). The resulting reaction mixture was stirred at room temperature for 15 hours and washed with 2 M HCI (three 
times) and a 2 M aqueous solution of NaOH (100 mLx4). The organic layer was dried over anhydrous magnesium 
30 sulfate, filtered and concentrated to thereby provide 4-carbamoyl-(4-chlorobenzyl)pyrrolidin-2-one (1 .49 g) as a color- 
less solid. 

[021 1 ] A 1 .0 M THF solution of BH3 (25 mL) was added to a THF (1 5 mL) solution of 4-carbamoyl-1 -(4-chlorobenzyl) 
pyrrolidin-2-one (1 .49 g). The resulting reaction mixture was stirred for 15 hours and cooled to room temperature. The 
solvent was then removed under reduced pressure. Water (30 mL) and concentrated hydrochloric acid (10 mL) were 
35 added, and the mixture was stirred at 1 00 °C for 2 hours and at room temperature for 1 hour. A 2 M aqueous solution 
of NaOH (100 mL) was added, and the obtained mixture was extracted with ethyl acetate (50 mLx3). The organic 
layers were combined, dried over K2CO3, filtered, concentrated and purified by column chromatography (Si02, 15% 
methanol-5% triethylamine/dichloromethane) to thereby afford 3-(aminomethyl)-1 -(4-chlorobenzyl)pyrrolidine (860 mg, 
19%) as a colorless oil. 

40 

[Reference Example-10] Synthesis of 1-(4-chlorobenzyl)-3-[(glycylamino)methyl]pyrrolidine 

[0212] A mixture of 3-(aminomethyl)-1 -(4-chlorobenzyl)pyrrolidine (860 mg, 3.8 mmol) with triethylamine (5.7 mmol), 
N-tert-butoxycarbonylglycine (704 mg), EDCI (594 mg), HOBt (673 mg) and dichloromethane (20 mL) was stirred at 

45 room temperature for 15 hours, and dichloromethane (50 mL) was added to the mixture. The resulting solution was 
washed with a 2 M aqueous solution of NaOH (50 mLx2), dried over anhydrous sodium sulfate, filtered and concen- 
trated to thereby provide 3-[[N-(tert-butoxycarbonyl)glycl]aminomethyl]-1-(4-chlorobenzyl)pyrrolidine (1.31 g, 90%). 
[0213] A 4 M dioxane solution of HCI (5 mL) was added to a methanol (1 0 mL) solution of 3-[[N-tert-butoxycarbonyl) 
glycyl]aminomethyl]-1 -(4-chlorobenzyl)pyrrolidine (804 mg, 2.1 1 mmol). The resulting solution was stirred at room tem- 

50 perature for 3.5 hours and then concentrated, and a 1 M aqueous solution of NaOH (20 mL) was added. The resulting 
mixture was extracted with dichloromethane (20 mLx3), and the extracts were combined, dried over sodium sulfate 
and concentrated to thereby afford 1 -(4-chlorobenzyl)-3-[(glycylamino)methyl]pyrrolidione (599 mg, 100%). The purity 
was determined by RPLC/MS (100%). ESI/MS m/e 282.2 (M++H, C14H20CIN3O). 

55 [Example 936] Synthesis of 3-[[N-[3-trifluoromethylbenzoyl]glycyl]aminomethyl]-1 -(4-chlorobenzyl)pyrrolidine (Compd. 
No. 1463) 

[0214] A dichloromethane (0.2 mL) solution of 3-(trifluoromethyl)benzoyl chloride (0.058 mmol) was added to a mix- 
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ture of a chloroform (0.2 mL) solution of 1 -(4-chlorobenzyl)-3-[(glycylamino)methyl]pyrrolidine (0.050 mmol) with a 
dichloromethane (1 mL) solution of a piperidinomethylpolystyrene (60 mg). The resulting reaction mixture was stirred 
at room temperature for 2.5 hours, and methanol (0.30 mL) was then added. The reaction mixture was loaded onto a 
Varian™ SCX column and washed with methanol (15 mL). The obtained crude product was eluted with a methanol (5 
mL) solution of 2 M NHg and concentrated to thereby provide 3-[(N-[3-trifluoromethylbenzoyl]glycyl]aminomethyl]- 
1-(4-chlorobenzyl)pyrrolidine (Compd. No. 1463) (22.4 mg, 99%). The purity was determined by RPLC/MS (97%). ESI/ 
MS m/e 454.2 (l\/i++H, C22H23CIF3N3O2). 

[Examples 937 to 944] 

[021 5] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 936. Data of ESI/IVIS, yields (mg) and yields (%) are 
collectively shown in Table 20. 



Table 20 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


937 


1464 


C22H23CIF3N3O3 


470.0 


21.0 


89 


938 


1465 


C23 H22d Fp N3O2 


522.0 


24.5 


94 


939 


1466 


C2iH23BrCIN302 


466.0 


20.8 


90 


940 


1467 


C21H23CI2N3O2 


420.0 


19.6 


93 


941 


1468 


C21H23CIN4O4 


431.2 


19.5 


91 


942 


1469 




472.0 


21.8 


92 


943 


1470 


^2.^ H22^^3^3^2 


456.0 


22.1 


97 


944 


1471 


C21 H22CIF2N3O2 


422.0 


20.9 


99 



[Example 945] Synthesis of 3-[[N-(2-amino-4,5-diffuorobenzoyl)glycyl]aminomethyl]-1 -(4-chlorobenzyl)pyrrolidine 
(Compd. No. 1506) 

[0216] 2-Amino-4,5-difluorobenzoic acid (0.060 mmol), diisopropylcarbodiimide (0.060 mmol) and HOBt (0.060 
mmol) were added to a solution of 1-(4-chlorobenzyl)-3-[(glycylamino)methyl]pyrrolidine (0.050 mmol) in chloroform 
(1 .35 mL) and tert-butanol (0.05 mL). The resulting reaction mixture was stirred at room temperature for 1 9 hours, then 
loaded onto a Varian™ SCX column and washed with methanol/chloroform = 1:1 (10 mL) and methanol (1 0 mL). The 
obtained crude product was eluted with a 2 M methanol solution of NH3 (5 mL) and concentrated to thereby afford 
3-[[N-(2-amino-4,5-difluorobenzoyl)glycyl]aminomethyl]-1-(4-chlorobenzyl)pyrrolidine (Compd. No. 1506) (22.0 mg, 
quantitative). The purity was determined by RPLC/MS (92%). ESI/MS m/e 437 (M++H, C21H23CIF2N4O2). 

[Examples 946 to 952] 

[021 7] The compounds used in the present invention were synthesized by using the respective corresponding starting 

materials and reactants according to the method of Example 945. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 21. 



Table 21 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


946 


1506 


C21 24BrCIN402 


481 


20.6 


86 


947 


1507 


C21H24FCIN4O2 


419 


21.7 


Q 


948 


1509 


C27H28CIN3O2 


462 


26.5 


Q 


949 


1510 


C21H24CIIN4O2 


527 


22.0 


84 


950 


1511 


C-|9H2iBrCIN302S 


472 


23.7 


Q 


951 


1512 


C21 H24CI2N4O2 


435 


22.3 


Q 



258 



EP 1 179 341 B1 



Table 21 (continued) 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


952 


1513 


C27H28CIN3O4S 


526 


24.6 


94 


Note: Q means "Quantitative". 



[Reference Example 11] Synthesis of 1-(4-chlQrobenzyl)nipecotic acid 

[0218] 4-Chlorobenzyl chloride (6.42 g, 39.9 mmol) and 'PrgNEt (7.74 g, 40.0 mmol) were added to an acetonitrile 
(15 mL) solution of ethyl nipecotate (6.29 g, 40.0 mmol). The resulting reaction mixture was stirred at 70 °C for 1.5 
hours, and the solvent was removed under reduced pressure. A saturated aqueous solution of NaHCOg (50 mL) was 
added to the residue, and the resulting mixture was extracted with ethyl acetate (100 mL). The organic layer was 
washed with a saturated aqueous solution of NaHCOg and dried over Na2S04. The solvent was removed under reduced 
pressure to thereby provide ethyl 1-(4-chlorobenzyl)nipecotate as a reddish yellow oil. (11 .0 g, 97.8%). The resulting 
oil was used without purification. The purity was determined by RPLC/MS (97%). ESI/MS m/e 382.2 (M++H, 
C15H21CINO2). 

[0219] An H2O (25 mL) solution of LiOH (1.66 g) was added to a THF (60 mL) solution of ethyl 1 -(4-chlorobenzyl) 
nipecotate. The resulting reaction mixture was stirred at room temperature for 1.5 hours. The solvent was removed 
under reduced pressure to provide an amorphous solid. The obtained crude product was purified by column chroma- 
tography (Si02, 50% methanol-dichloromethane) to afford 1 -(4-chlorobenzyl)nipecotic acid (9.75 g, 98.2%) as an off- 
while amorphous solid. The purity was determined by RPLC/MS (>95%). ESI/MS m/e 254.0 (M++H, C13H17CINO2). 

[Reference Example 12] Synthesis of 1 -(4-chlorobenzyl-3-[(tert-butoxycarbonyl)aminQ]piperidine 

[0220] Triethylamlne (3.38 g) and activated 3 A molecular sieve (30 g) were added to a ^BuOH (500 mL) solution of 
1-(4-chlorobenzyl)nipecotic acid (7.06 g, 27.8 mmol). Diphenylphosphoryl azide (8.58 g) was added, and the resulting 
reaction mixture was stirred under reflux for 18 hour and cooled. The solvent was removed under reduced pressure. 
The obtained residue was then dissolved in ethyl acetate (500 mL), and the organic layer was washed with a saturated 
aqueous solution of NaHCOg (1 00 mLx2) and brine (50 mL), then dried (over Na2S04) and concentrated under reduced 
pressure. The obtained crude product was purified by chromatography (Si02, 25% ethyl acetate-hexane) to provide 
1-(4-chlorobenzyl-3-[(tert-butoxycarbonyl)amino]piperidine (2.95 g, 32.6%) as a white crystalline solid. ''H NMR 
(CDCI3, 300MHz) 5 1 .4-1 .75 (br, 4 H), 2.2-2.7 (br, 4 H), 3.5 (br, 2 H), 3.8 (br, 4 H), 7.3 (br, 4 H). The purity was determined 
by RPLC/MS (>99%). ESI/MS m/e 269.2 (M++H- 56, C17H26CIN2O2). 

[Reference Example 13] Synthesis of 3-amino-1-(4-chlorobenzyl)piperidine 

[0221] To a methanol (25 mL) solution of 1 -(4-chlorobenzyl)-3-[(tert-butoxycarbonyl)amino]piperidine (2.55 g, 7.85 
mmol), was added 1M HCI-Et20 (50 mL). The resulting reaction mixture was stirred at 25 °C for 15 hours, and the 
solvent was removed under reduced pressure to afford 3-amino 1-(4-chlorobenzyl)piperidine dihydrochloride as an 
amorphous solid (2.49 g, quantitative). The purity was determined by RPLC/MS (>95%). ESI/MS m/e 225.2 (M++H, 
C12H18CIN2). 

[Example 953] Synthesis of 1-(4-chlorobenzyl)-3-[[N-(3-methylbenzoyl)glycyl]amino]piperidine (Compd. No. 355) 

[0222] N-(3-Methylbenzoyl)glycine (10.6 mg, 0.055 mmol), EDCI (10.5 mg) and 1 -hydroxybenzotriazole hydrate (7.4 
g) were added to a chloroform (2.5 mL) solution of 1 -(4-chlorobenzyl)-3-aminopiperidine dihydrochloride (1.49 mg, 
0.050 mmol) and triethylamine (1 5.2 mg). The resulting reaction mixture was stirred at 25 °C for 1 6 hours and washed 
with a 2 N aqueous solution of NaOH (2 mLx2) and brine (1 mL). After filtration through a PTFE membrane, the solvent 
was removed under reduced pressure to provide 1-(4-chlorobenzyv-3-[[N-(3-methylbenzoyi)glycyl]amino]piperidine 
(Compd. No. 355) (17.4 mg, 87%). The purity was determined by RPLC/MS (97%). ESI/MS m/e 400.0 (M++H, 

[Examples 954 to 982] 

[0223] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 953. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 22. The Compd. No. 358 exhibited the following ""H NMR. 
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Table 22 





Example 


Compd. No 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yeld (%) 


5 


954 


354 


CohHoaCINoOo 

^21' '24^" ^3^2 


386 


16.1 


83 




955 


356 


w on H oo w In a 


387 


19.4 


100 




956 


357 


22 '26 3 2 


400 


16.8 


84 




957 


359 


22 '26 3 2 


400 


8.9 


17 


10 


958 


360 


22 '25 4 4 


445 


25.6 


Q 




959 


361 


23 2/ 2 2 


399 


15.5 


29 




960 


362 


^24' '29^" ^2^3 


429 


12.4 


58 


7 D 


961 


363 


CqiHqcCINqOoS 

'^J3^"^2 2 


405 


22.2 


Q 




962 


364 


24 '29^" ^2 4 


445 


20.7 


93 




963 


365 


24 "29^" '2 2 


413 


15.6 


75 


20 


964 


366 


2.^1 2.0 \i 3 


433 


21.6 


100 


965 


367 




399 


11.9 


60 




966 


368 


^22' '25^" ^2^2 


385 


16.0 


83 




967 


369 


^22' '24^'2'^2^2 


419 


13.9 


60 


25 


968 


370 


26 '33 2 3 


457 


15.9 


54 




969 


371 


CocHohCINoOo 

25 '31 2 3 


443 


19.6 


84 




970 


372 


21 '25 ^2 3 


421 


23.0 


Q 


30 


971 


373 


V»/ DQ H DON-/ 1 IN Q vJd 


414 


19.1 


92 


972 


374 


Co/iHonCINoOo 
^24' '30^" '3^3 


444 


18.6 


84 




973 


375 


^23' '27^'2'^3^2 


448 


18.0 


80 




974 


376 


24 '30 3 3 


444 


19.6 


88 


35 


975 


377 


25 '31 2 3 2 


476 


20.7 


87 




976 


378 


C„HqqCIFNoOo 

27 '33 '^3 2 


486 


23.9 


98 




977 


379 


^25'~'30^'N3O3 


456 


33.3 


Q 


40 


978 


380 


*^24'~'30^'N3O2 


428 


9.8 


46 


979 


381 


^21 H26^^^3^3^ 


436 


10.3 


47 




980 


382 


^22'^26^'N303 


416 


24.4 


Q 




981 


383 




450 


27.5 


Q 


45 


Note: Q means "Quantitative". 



[0224] [Example 982] Compd. No. 358 : 88%; NMR (CDCI3) 5 1.53-1.75 (m, 4 H), 2.12-2.20 (m, 1 H), 2.37-2.50 
(m, 2 H), 2.53-2.61 (m, 1 H), 3.38-3.50 (m, 2 H), 2.53-2.61 (m, 1 H), 3.38-3.50 (m, 2 H), 4.06-4.20 (m, 3 H), 7.10-7.13 
(m, 1 H), 7.18-7.30 (m, 4 H), 7.59 (t, J = 7.8 Hz, 1 H), 7.79 (d, J = 7.8 Hz, 1 H), 8.01 (d, J = 7.8 Hz, 1 H), 8.1 1(s, 1 H). 

50 

[Reference Example 14] Synthesis of 1-benzyl-4-[[N-(tert-butoxycarbonyl)glycyl]amino]piperidine 

[0225] N-(tert-Butoxycarbonyl)glycine (3.48 g, 20 mmol), EDCI (4.02 g, 21 mmol) and HOBt (2.83 g, 21 mmol) were 
added to a dichlorometliane (40 mL) solution of 4- amino-1 -benzylpiperidine (3.80 g, 20 mmol). The resulting reaction 
55 mixture was stirred at room temperature for 1 2 hours, and a 2 M solution of NaOH was then added. The organic layer 
was separated, and the aqueous layer was extracted with dichloromethane (20 mLx2). The organic layers were com- 
bined, washed with water (20 mL) and brine (20 mL), dried over anhydrous sodium sulfate, filtered and concentrated. 
The obtained crude product was purified by column chromatography (Si02, ethyl acetate/methanol/triethylamine = 85: 
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12:3) to afford 1 -benzyl-4-[[N-(tert-butoxycarbonyl)glycyl]amino]piperidine (6.59 g, 95%). 
[Reference Example 15] Synthesis of 1-benzyl-4-(glycylamino)piperidine 

[0226] A 4 M dioxane solution of HCI was added to a methanol (80 mL) solution of 1 -benzyl-4-[N-(tert-butoxycarbonyl) 
glycyl]aminopiperidine (6.59 g). The resulting solution was stirred at room temperature for 2 hours and concentrated. 
A 2 M aqueous solution of NaOH (20 mL) was then added to the solution. The resulting mixture was extracted with 
dichloromethane (40 mL). The extracts were combined, dried over anhydrous sodium sulfate and concentrated. The 
obtained crude product was purified by column chromatography (Si02, ethyl acetate/methanol/triethylamine = 85:12: 
3) to thereby provide 1 -benzyl-4-(glycylamino)piperidine (3.91 g, 83%). NMR (CDCI3, 400 MHz) 5 1.47-1.59 (m, 2 
H), 1.59 (br, 2 H), 1.76-1.96 (m, 2 H), 2.10-2.19 (m, 2 H), 2.75-2.87 (m, 2 H), 3.29 (s, 2 H), 3.50 (s, 2 H), 3.65-3.89 (m, 
1 H), 7.15-7.23 (m, 1 H), 7.23-7.33 (m, 5 H). 

[0227] Other 4-acylamino-1 -benzylpiperidines were synthesized by using the respective corresponding starting ma- 
terials and reactants according to the methods of Reference Examples14 and 15. 
[0228] 4-(|3-alanylamino)-1 -benzylpiperidine: 2.46 g, 51 % (two steps) 

[0229] 1-benzyl-4-((S)-leucylamino)piperidine: 1.78 g, 74% (two steps) and 1 -benzy-4-((R)-leucylamine)piperidine: 
1.48 g, 61% (two steps). 

[Example 983] Synthesis of 4-(N-benzoylglycyl)amino-1 -benzylpiperidine (Compd. No. 386) 

[0230] A chloroform (0.4 mL) solution of benzoyl chloride (0.060 mmol) was added to a chloroform (1 .0 mL) solution 
of 1 -benzyl-4-(glycylamino)piperidine (0.050 mmol) and triethylamine (0.070 mmol). The resulting reaction mixture was 
shaken at room temperature for 12 hours, and an (aminomethyl)polystyrene resin (1 .04 mmol/g, 50 mg, 50 mmol) was 
added to the mixture. The obtained mixture was shaken at room temperature for 12 hours. The resulting reaction 
mixture was filtered, and the resin was washed with dichloromethane (0.5 mL). The filtrate and washings were com- 
bined, and dichloromethane (4 mL) was added. The solution was washed with a 2 M aqueous solution of NaOH (0.5 
mL) to provide 4-(N-benzoylglycyl)amino-1 -benzylpiperidine (Compd. No. 386) (11.3 mg, 64%). The purity was deter- 
mined by RPLC/MS (94%). ESI/MS m/e 352.0 (M++H, C21H25N3O2). 

[Examples 984 to 1034] 

[0231] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 983. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 23. 



Table 23 



Example 


Compd. No 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


984 


384 




400 


60.0 


Q 


985 


385 


C21H23CIN4O4 


431 


58.7 


91 


986 


387 


^25'~*27'^302 


402.5 


15.5 


77 


987 


388 


^21 H24N4O4 


397.0 


16.2 


82 


988 


389 


^23'~'27N304 


410.0 


16.2 


79 


989 


390 


C22H24F3N3O2 


420.0 


17.4 


83 


990 


391 


C22H23F4N3O2 


438.0 


18.4 


84 


991 


392 


C22H24F3N3O3 


436.0 


17.1 


79 


992 


393 


C2iH24BrN302 


430.0 


18.0 


84 


993 


394 


C21H24CIN3O2 


386.0 


16.4 


85 


994 


395 


C21 H24BrN302 


430.0 


17.2 


80 


995 


396 


^21 '"'23 '"2 '^3^2 


388.0 


15.1 


78 


996 


397 


C2-1 H23CI2N3O2 


420.0 


11.7 


56 


997 


398 


C22H27N3O2 


366.0 


13.1 


72 
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Table 23 (continued) 





Example 


Compd. No 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




998 


399 


^26'^ 29^3^2 


416.0 


15.8 


76 


5 


999 


400 


C22H26N404 


411.0 


17.4 


85 




1000 


401 


C24H29N304 


424.0 


16.9 


80 




1001 


402 


^23 '"'2 6 '"3'^ 3 ^2 


434.0 


17.7 


82 


10 


1002 


403 


^23 '"'25 1^4^302 


452.0 


18.6 


82 




1003 


404 


^23'^26'~3'^3^3 


450.0 


17.8 


79 




1004 


405 




444.0 


17.9 


81 


1 0 


1005 


406 


C22H2QCIN2O2 


400.0 


15.5 


78 


1006 


407 


^22^26^ '^^3^2 


444.0 


17.8 


80 




1007 


408 


^22'^25 1^2^302 


402.0 


15.6 


78 




1008 


409 


^22'~'25^'2N302 


434.0 


17.6 


81 


20 


1009 


410 


^25'~'33'^3^2 


408.0 


16.2 


79 




1010 


411 


^29'~*35'^3^2 


458.5 


18.8 


82 




1011 


412 


C25H32N4O4 


453.0 


19.4 


86 


25 


1012 


413 


^27*^35^304 


466.0 


19.8 


85 


1013 


414 


^26H32'^3N302 


476.0 


20.2 


85 




1014 


415 


^26'~'3 11^4^302 


494.0 


20.5 


83 




1015 


416 


^26'~'32'^3'^303 


492.0 


19.5 


79 


30 


1016 


417 


C25H32BrN302 


486.0 


19.1 


79 




1017 


418 


C25H32CIN302 


442.0 


17.7 


80 




1018 


419 


C25H32BrN302 


486.0 


20.3 


83 


35 


1019 


420 


^25*"' 3 1*^2^302 


444.0 


18.6 


84 


1020 


421 


^25'~'3lC2N302 


476.0 


19.4 


81 




1021 


422 


^25 '"'33 1^302 


408.0 


14.4 


71 




1022 


423 




458.0 


16.4 


72 


40 


1023 


424 


025^32'^404 


453.0 


18.1 


80 




1024 


425 


027'^35'^304 


466.0 


16.4 


70 




1025 


426 


^26*^32^3 N3O2 


476.0 


17.3 


73 


45 


1026 


427 


026'~'31 '^4^302 


494.0 


18.8 


76 


1027 


428 


C26'~*32'~3'^303 


492.0 


18.4 


75 




1028 


429 


C25H32BrN302 


486.0 


17.9 


74 




1029 


430 


C25H32CIN302 


442.0 


15.7 


71 


50 


1030 


431 


C25H32BrN302 


486.0 


17.7 


73 




1031 


432 


^251^31 F2N3O2 


444.0 


16.6 


75 




1032 


433 


^25'~'31 ^'2^^302 


476.0 


18.7 


78 


55 


1033 


1016 


C22H23CIF3N3O2 


454 


32.5* 


53 




1034 


1017 


C21H24CIN3O2 


386 


55.2* 


Q 



Notes: * indicates "yield (mg) of trifluoroacetate". 
Q means "Quantitative". 
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[Reference Example 16] Synthesis of 3-carbamQyl-1-(4-chlQrQbenzyl)piperidine 

[0232] Triethylamine (7.0 mL, 50 mmol) and 4-chlorobenzyl chloride (8.05 g, 50 mmol) were added to a solution of 
nipecotamide (6.40 g, 50 mmol) in acetonitrile (150 mL) and ethanol (20 mL). The resulting reaction mixture was stirred 
5 at 50 °C for 16 hours and cooled to room temperature. A saturated aqueous solution of NaHCOg (50 mL) and water 
(1 50 mL) were then added, and the resulting mixture was extracted with ethyl acetate (1 50 mLx3). The extracts were 
washed with brine, dried over Na2S04 and concentrated to afford a light-red solid. The obtained crude solid was washed 
with ether (100 mL) to provide 3-carbamoyl-1-(4-chlorobenzyl)piperidine (6.98 g, 54%). 

10 [Reference Example 17] Synthesis of 3-(aminomethyl)-1-(4-chlorobenzyl)piperidine 

[0233] 3-Carbamoyl-1-(4-chlorobenzyl)piperidine (3.80 g, 15 mmol) was dissolved in THF (30 mL), and 1 M BHg-THF 
(9.4 mL) was added to the obtained solution. The resulting mixture was stirred at 70 °C for 15 hours. After cooling to 
0 °C, a 2 M hydrochloric acid (50 mL) was added, and the mixture was stirred at room temperature for another 3 hours, 

15 basicified with an 4 M aqueous solution of NaOH and extracted with ethyl acetate (100 mLx3). The extracts were 
combined, washed with brine, dried over anhydrous Na2S04, filtered and concentrated. The obtained crude product 
was purified by column chromatography (Si02, ethyl acetate/ethanol/triethylamine = 80:1 5:5) to thereby provide 3-(ami- 
nomethyl)-1-(4-chlorobenzyl)piperidine (2.05 g, 55%). NMR (CDCI3, 400l\/IHz) 5 1.00-1.09 (m, 1 H), 1.50-1.87 (m, 
7 H), 1.97-2.06 (m, 1 H), 2.65-2.77 (m, 2 H), 3.16-3.26 (m, 2 H), 3.32 (s, 2 H), 3.40 (d, J = 13.3 Hz, 1 H), 3.49 (d, J = 

20 13.3 Hz, 1 H), 7.22-7.33 (m, 5 H). 

[Example 1035] Synthesis of 3-[(N-benzoylglycyl)amino]methyl-1-(4-chlorobenzyl)piperidine (Compd. No. 434) 

[0234] A chloroform (0.4 mL) solution of benzoyl chloride (0.060 mmol) was added to a chloroform (1 .0 mL) solution 
25 of 3-[(glycylamino)methyl]-1-(4-chlorobenzyl)piperidine (0.050 mmol) and triethylamine (0.070 mmol). The resulting 
reaction mixture was shaken at room temperature for 2.5 hours, and an (aminomethyl)polystyrene resin (1.04 mmol/ 
g, 50 mg, 50 mmol) was then added to the obtained mixture. The resulting mixture was shaken at room temperature 
for 12 hours and filtered, and the resin was washed with dichloromethane (0.5 mL). The filtrate and washings were 
combined, and dichloromethane (4 mL) was added. The obtained mixture was washed with an 2 M aqueous solution 
30 of NaOH (0.5 mL) and concentrated to thereby afford 3-[(N-benzoylglycyl)amino]methyl-1-(4-chlorobenzyl)piperidine 
(Compd. No. 434) (14.7 mg, 74%). The purity was determined by RPLC/MS (91%). ESI/MS m/e 400 (M++H, 

[Examples 1036 to 1058] 

35 

[0235] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1 035. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 24. 

40 Table 24 



45 



55 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1036 


435 




450 


16.0 


71 


1037 


436 


C22H25CIN404 


445 


18.9 


85 


1038 


437 


C24H28CIN304 


458 


18.2 


79 


1039 


438 


^23'~'25^"^3N302 


468 


19.0 


81 


1040 


439 


^23 ^24^^ ^4 ^3^2 


486 


20.2 


83 


1041 


440 


^23 '"'25^ "^3^303 


484 


18.9 


78 


1042 


441 


C22H25BrCIN302 


478 


19.2 


80 


1043 


442 


C22H25CI2N202 


434 


17.3 


80 


1044 


443 


C22H25BrCIN302 


478 


18.8 


79 


1045 


444 


C22H24CIF2N302 


436 


16.7 


77 


1046 


445 


C22H24CI3N302 


468 


17.9 


76 
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Table 24 (continued) 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1047 


446 


C23H28CIN3O2 


414 


14.6 


71 


1048 


447 


C27H30CIN3O2 


464 


17.0 


73 


1049 


448 


C23H27CIN4O4 


459 


19.5 


85 


1050 


449 


C25H30CIN3O4 


472 


17.1 


72 


1051 


450 


C24H27CIF3N3O2 


482 


19.4 


81 


1052 


451 


C24H26CIF4N3O2 


500 


18.2 


73 


1053 


452 


C24H27CIF3N3O3 


498 


18.8 


76 


1054 


453 


C23H27BrCIN302 


492 


19.4 


79 


1055 


454 


^23 ^27^ 


448 


16.5 


74 


1056 


455 


C23H27BrCIN302 


492 


19.3 


78 


1057 


456 


^23'^26^"^2N302 


450 


17.1 


76 


1058 


457 


C23H26CI3N3O2 


482 


16.9 


70 



[Reference Example 18] Synthesis of 4-(aminomethyl)-1-(4-chlorQbenzyl)piperidine 

[0236] K2CO3 (3.02 g) and 4-chlorobenzyl chloride (3.52 g, 21 .8 mmol) were successively added to an acetonitrile 
(100 mL) solution of 4-(aminomethyl)piperidine (7.00 g, 61.3 mmol). The resulting reaction mixture was stirred at 60 

°C for 16 hours, cooled to 25 °C and concentrated. The obtained residue was fractionated between dichloromethane 
(75 mL) and water (50 mL) and then washed with water (50 mLx2) and brine (50 mLx 1 ). The organic layer was dried 
(over MgS04), concentrated and then purified by chromatography (SiOg, 4% H20-'PrOH) to provide 4-(aminomethyl)- 
1-(4-chlorobenzyl)piperidine (3.58 g, 69%). 

[Example 1059] Synthesis of 4-[(N-benzoylglycyl)amino]methyl-1-(4-chlorobenzyl)piperidine (Compd. No. 458) 

[0237] Hippuric acid (38 mg, 0.21 mmol), EDCI (48 mg, 0.24 mmol), HOBt (31 mg, 0.23 mmol) and triethylamine (38 
|LiL, 0.27 mmol) were added to a dichloromethane (1 mL) solution of 4-(aminomethyl)-1 -(4-chlorobenzyl)piperidine (50 
mg, 0.21 mmol). The resulting reaction mixture was shaken at 25 °C for 16 hours, then diluted with 1 mL of dichlo- 
romethane, washed with a 2 M aqueous solution of NaOH (0.75 mLx2), dried (over l\/lgS04), concentrated and purified 
by chromatography (Si02, 6-8% methanol/dichloromethane) to thereby afford 4-[(N-benzoylglycyl)amino]methyl- 
1-(4-chlorobenzyl)piperidine (Compd. No. 458). The resulting compound was treated with TFA to provide a TFA salt 
(105 mg, 97%). The purity was determined by RPLC/MS (85%). ESI/MS m/e 400 (M++H, C22H26CIN3O2). 

[Examples 1060 to 1086] 

[0238] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1059. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 25. 



Table 25 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1060 


459 


C23H28CIN3O2 


414 


86* 


78 


1061 


460 


C23H28CIN3O2 


414 


55 


Q 


1062 


461 




468 


65 


Q 


1063 


462 


^23^^28*^ 'N3O2 


414 


61 


Q 



Notes: * indicates "yield (mg) of trifluoroacetate". 
Q means "Quantitative". 
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Table 25 (continued) 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1064 


463 


C23H28CIN3O2 


414 


54 


Q 


1065 


464 


C25H32CIN3O5 


490 


56 


Q 


1066 


465 


C21H25CIN4O2 


401 


38 


96 


1067 


466 


C22H25CIN4O4 


445 


15 


34 


1068 


557 


C23H28CIN3O2 


414 


58* 


66 


1069 


558 


^23'^28^'N302 


414 


55 


Q 


1070 


618 


CQp-HqoCINqOo 


442 


58 


Q 


1071 


686 


C26H34CIN302 


456 


62 


Q 


1072 


749 


C34H37CIN402 


569 


7.2* 


18 


1073 


750 


C24H30CIN3O3 


444 


4.7* 


14 


1074 


840 


C24H29CIN202 


413 


52* 


58 


1075 


841 


C23H27CIN202 


399 


52 


Q 


1076 


842 




433 


55 


Q 


1077 


843 


C25H31CIN2O2 


427 


58 


Q 


1078 


844 


C24H29CIN2O2 


413 


56 


Q 


1079 


845 


C24H2QCIN2O4S 


477 


62 


Q 


1080 


846 


^29'~'31^"^203 


491 


43 


88 


1081 


847 


C24H28CIFN2O3 


447 


54 


Q 


1082 


848 


C25H31CIN2O2 


427 


47 


Q 


1083 


849 


C25H31CIN2O4 


459 


55 


Q 


1084 


850 


C22H27CIN2O3S 


435 


46 


Q 


1085 


873 


^20'~'28^'N3O2 


378 


44.8 


Q 


1086 


874 


^23'~'27^'2'^3^3 


464 


51 


Q 



Notes: * indicates "yield (mg) of trifluoroacetate". 
Q means "Quantitative". 



[Reference Example 19] Synthesis of 1-(4-chlorobenzyl)-4-[N-(3,3-diphenylpropyl)aminomethyl]piperidine 

[0239] 4-(Aminomethyl)-1-(4-chlorobenzyl)piperidine (120 mg) was reacted with 3,3-diphenylpropyl methanesul- 
fonate (1 .0 equivalent) in the presence of Nal (2.6 equivalents) in acetonitrile at 70 °C for 16 hours. After treatment by 

a conventional method, the obtained crude product was purified by column chromatography (Si02) to afford 1 -(4-chlo- 
robenzyl)-4-[N-(3,3-diphenylpropyl)aminomethyl]piperidine (118 mg, 54%). The purity was determined by RPLC/MS 
(98%). 

[Reference Example 20] Synthesis of 1-(4-chlorobenzyl)-4-[N-(2,2- diphenylethyl)aminomethyl]piperidine 

[0240] 4-(Aminomethyl)-1-(4-chlorobenzyl)piperidine (120 mg) was subjected to reducing amination in methanol by 
using 2,2-diphenylacetaldehyde (0.66 equivalent) and a polymer-supported boron hydride at 25 °C for 16 hours and 
then subjected to treatment according to a conventional method and column chromatography (Si02) to thereby provide 
1 -(4-chlorobenzyl)-4-[N-(2,2-diphenylethyl)aminomethyl]piperidine (70 mg, 49%). The purity was determined by RPLC/ 
MS (98%). 
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[Example 1 087] Synthesis of 4-[N-(N-benzQylglycyl)-N-(2,2-diphenylethyl)aminQmethyl]-1 -(4-chlQrobenzyl)piperidine 
(Compd. No. 524) 

[0241] Hippuric acid (1 .1 equivalents), HBTU (1.1 equivalents) and HOBt (1 .1 equivalents) were added to a dlchio- 
romethane solution of 1-(4-chlorobenzyl)-4-[N-(2,2-diphenylethyl)aminomethyl]piperidine (0.084 mmol). The resulting 
reaction mixture was stirred at 40 °C for 24 hours. The obtained crude product was subjected to treatment according 
to a conventional method and preparative TLC (Si02) to thereby provide 4-[N-(N-benzoylglycyl)-N-(2,2-diphenylethyl) 
aminomethyl]-1-(4-chlorobenzyl)piperidine (Compd. No. 524) (8.5 mg, 17%). The purity was determined by RPLC/IVIS 
(98%). ESI/MS m/e 580 (M++H, C36H38CIN3O2). 

[Examples 1088 to 1090] 

[0242] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1087. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 26. 



Table 26 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1088 


521 




662 


5.5 


10 


1089 


522 


C37H37CIF3N3O2 


648 


8.6 


16 


1090 


523 


C37H40CIN3O2 


594 


4.8 


10 



[Reference Example 21] Synthesis of 1-(4-chlorobenzyl)-4-[(valylamino)methyl]piperidine 

[0243] Triethylamine (0.76 mL, 5.44 mmol), dl-N-(tert-butoxycarbonyl)valine (1.09 g, 5.03 mmol), EDCI (883 mg, 
4.61 mmol) and HOBt (623 mg, 4.61 mmol) were added to a dichloromethane (21 mL) solution of 4-(aminomethyl)- 
1-(4-chlorobenzyl)piperidine (1.0 g, 4.2 mmol). The resulting reaction mixture was stirred at 25 °C for 16 hours, then 
diluted with dichloromethane (20 mL), washed with a 2 M aqueous solution of NaOH (20 mLx2) and brine (20 mLx 1 ), 
dried (over l\/lgS04) and concentrated. The obtained crude product was purified by chromatography (Si02, 3% meth- 
anol/dichloromethane) to thereby afford 1-(4-chlorobenzyl)-4-[[(N-Boc-valyl)amino]methyl]piperidine (1.1 g, 60%) as 
a light amber oil. ESI/MS m/e 438 (M++H). 

[0244] 1-(4-Chlorobenzyl)-4-[[(N-Boc-valyl)amino]methyl]piperidine (1.1 g, 2.51 mmol) was dissolved in a 3 M HCI- 
methanol solution (25 mL) and stirred at 25 °C for 1 hour. The resulting reaction mixture was concentrated, and the 
obtained salt was dissolved in ^BuOH/H20 =3:1 (25 mL). An anion (OH") exchange resin was added until the solution 

became slightly basic. The obtained mixture was filtered and concentrated to provide 1 -(4-chlorobenzyl)-4-[(valylamino) 
methyl]piperidine (81 9 mg, 97%). Further purification was not required for the resulting compound. ESI/MS m/e 338.1 
(M++H, C18H28CIN3O). 

[0245] Other 4-[(acylamino)methyl]-1 -(4-chlorobenzyl)piperidines were synthesized by using the respective corre- 
sponding starting materials and reactants according to the method of Reference Example 21. 
[0246] 1-(4-chlorobenzyl)-4-[(glycylamino)methyl]piperidine: 0.830g, 67% (two steps), ESI/MS 269 (M++H). 
[0247] 1-(4-chlorobenzyl)-4-[(serylamino)methyl]piperidine: 0.286 g, 20% (two steps), ESI/MS 326 (M++H). 
[0248] 4-[(alanylamlno)methyl]-1 -(4-chlorobenzyl)piperldlne: 1 .20g, 65% (two steps), ESI/MS 31 0 (l\/l++H). 
[0249] 1-(4- chlorobenzyl)-4 -[(prolylamino)methyl]piperidine:1 .48g, 86% (two steps), ESl/MS 336 (M++H). 
[0250] 1-(4- chlorobenzyl)-4 -[(glutaminylamino)methyl]piperidine: 0.830g, 27% (two steps), ESl/MS 367 (M++H). 
[0251] 1-(4-chlorobenzyl)-4-[((2-methylalanyl)amino)methyl]piperidine: 2.24 g, 62% (two steps), ESl/MS 324 
(M++H). 

[0252] 1-(4-chlorobenzyl)-4 -[((0-methylseryl)amino)methyl]piperidine: 0.686 g, 38% (two steps), ESl/MS 340 
(M++H). 

[0253] 1-4-chlorobenzyl)-4- [((1 -aminocyclopropylcarbonyl)amino)methyl]piperidine: 2.03g, 82% (two steps), ESI/ 
MS 322 (M++H). 

[0254] 1 -(4-chlorobenzyl)-4-[(leucylamino)methyl]piperidine: 1 .30 g, 58% (two steps), ESl/MS 352 (M++H). 
[0255] 1 -(4-chlorobenzyl)-4 -[((0-benzylseryl)amino)methyl]piperidine: 1 .34 g, 56% (two steps), ESl/MS 41 6 (M++H). 
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[Reference Example 22] Synthesis of 1 -(tert-butoxycarbQnyl)-4-[[N-(9-fluQrenylmethylQxycarbQnyl)glycyl] 
aminomethyllpiperidine 

[0256] Triethylamine (3.51 g), N-(9-fluorenylmethyloxycarbonyl)glycine (7.93 g, 26.7 mmol), EDCI (3.80 g) and HOBt 
(4.33 g) were added to a dichloromethane (1 50 mL) solution of 4-(aminomethyl)-1 -(tert-butoxycarbonyl)piperidine (5.72 
g). The resulting reaction mixture was stirred at room temperature for 1 8 hours, then washed with water (1 GO mLx3) 
and brine (1 00 mLx2), dried over anhydrous sodium sulfate, concentrated and recrystallized from acetonitrile/methanol 
(150 mL/1 mL) at 0 °C to provide 1 - (tert-butoxycarbonyl)-4-[[N-(9-fluorenylmethyloxycarbonyl)glycyl]aminomethyl]pip- 
eridine (5.75 g, 44%) as an off-white crystal. 

[Reference Example 23] Synthesis of 4-[[N-(9-fluorenylmethyloxycarbonyl)glycyl]aminomethyl]piperidine 

[0257] 1-(tert-Butoxycarbonyl)-4-[[N-(9-fluorenylmethyloxycarbonyl)glycyl]aminomethyl]piperidine (3.17 g, 6.42 
mmol) was added to a 4 M dioxane solution of HCI. The resulting solution was stirred at room temperature for 5 hours 
and concentrated to afford 4-[[N-(9-fluorenylmethyloxycarbonyl)glycyl]aminomethyl]piperidine (3.85 g) as an off-white 
solid. The obtained product was used without further purification. 

[Reference Example 24] Synthesis of 4-[[N-(9-fluorenylmethyloxycarbonyl)glycyl]aminomethyl]-1 -(4 methylthiobenzyl) 
piperidine 

[0258] 4-Methylthiobenzaldehyde (1 .24 g) and NaBH(OAc)3 (2.56 g) were added to a 1% acetic acid/DMF (15 mL) 
solution of 4-[[N-(9-fluorenylmethyloxycarbony)glycyl]aminomethyl]piperidine (1.00 g, 2.33 mmol). The resulting reac- 
tion mixture was stirred at 60 °C for 1 hour, cooled to room temperature and concentrated. A saturated aqueous solution 
(50 mL) of NaHCOg was added to the resultant residue, and the obtained mixture was extracted with ethyl acetate (50 
mLx2). The extracts were combined, dried over anhydrous sodium sulfate, filtered and concentrated. The resulting 
crude product was purified by column chromatography (Si02, 50%-1 0% methanol-dichloromethane) to thereby afford 
4-[[N-(9-fluorenylmethyloxycarbonyl)glycyl]aminomethyl]-1-(4-methylthiobenzyl)piperidine (602 mg) as a colorless oil. 

[Reference Example 25] Synthesis of 1 -(4-ethylbenzyl)-4-[[N-(9-fluorenylmethyloxycarbonyl)glycyl]aminomethyl] 
piperidine 

[0259] 4-Ethylbenzaldehyde (1.09 g, 8.16 mmol) and NaBHgCN (6.59 g, 10.5 mmol) were added to a 2.5% acetic 
acid/methanol (80 mL) solution of 4-[[N-(9-fluorenylmethyloxycarbonyl)glycyl]aminomethyl]piperidine (1.00 g, 2.33 
mmol). The resulting reaction mixture was stirred at 60 °C for 1 3 hours and cooled to room temperature. A 1 M aqueous 
solution of NaOH (50 mL) and dichloromethane (50 mL) were then added, and the organic layer was separated. The 
aqueous layer was extracted with dichloromethane (50 mLx3). The organic layers were combined, washed with brine, 
dried over anhydrous sodium sulfate, filtered and concentrated. The obtained crude product was purified by column 
chromatography (Si02, methanol/ethyl acetate = 2:8) to thereby provide 1 -(4-ethylbenzyl)-4-[[N-(9-fluorenylmethyloxy- 
carbonyl)glycyl]aminomethyl]piperidine (740 mg, 62%). 

[Reference Example 26] Synthesis of 4-[(glycylamino)methyl]-1 -(4-methylthiobenzyl)piperidine 

[0260] A DMF (4 mL) solution of 4-[[N-(9-fluorenylmethyloxycarbonyl)glycyl]aminomethyl]-1 -(4-methylthiobenzyl) 
piperidine (590 mg) and piperidine (1 mL) was stirred at 60 °C for 2 hours. After concentrating, the obtained crude 
product was purified by column chromatography (Si02,triethylamine/methanol/dichloromethane = 1 :1 :9) to thereby 
afford 4-[(glycylamino)methyl]-1-(4-methylthiobenzyl)piperidine (365 mg) as a white solid. ""H NMR (CDCIg, 270MHz) 
5 1.25 (dd, J = 12 Hz, 4.1 Hz, 2H), 1.34 (dd, J = 12 Hz, 4.1 Hz, 2H), 1.51 (br-s, 2H), 1.66 (d, J = 12 Hz, 2H), 1.77 (d, 
J = 7.3 Hz, 1H), 1.94 (t, J = 9.5 Hz, 2H), 2.48 (s, 3H), 2.80 (d, J = 12 Hz, 2H), 3.18 (t, J = 6.2 Hz, 2H), 3.35 (s, 2H), 
3.45 (s, 2H), 7.18-7.29 (m, 4H), 7.35 (br-s, 1H). 

[0261] Further, 1-(4-ethylbenzyl)-4-[(glycylamino)methyl]piperidine was synthesized by using the corresponding 
starting material and reactants according to the method of Reference Example 26: 333 mg, 79%. 

[Reference Example 27] Synthesis of 4-[(glycylamino)methyl]-1 -(4-fluorobenzyl)piperidine 

[0262] An acetonitrile (200 mL) solution of 4-[[N-(9-fluorenylmethyloxycarbonyl)glycyl]aminomethyl]piperidine (1 .50 
g, 3.49 mmol), 4-fluorobenzyl bromide (0.478 mL, 3.84 mmol) and triethylamine (1.47 mL, 10.5 mmol) was stirred at 

room temperature for 13 hours. The obtained product was purified by column chromatography (Si02, 10% methanol/ 
dichloromethane) to thereby provide 4-[[N-(9-fluorenylmethyloxycarbonyl)glycyl]aminomethyl]piperidine. A DMF (5 
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mL) solution of the 4-[[N-(9-fluorenylmethyloxycarbonyl)glycyl]aminornethyl]piperidine and piperidine (5 mL) was fur- 
ther stirred at room temperature for 1 7 hours. After concentrating, the obtained crude product was purified by column 
chromatography (Si02, triethylamine/methanoi/dichloromethane = 0.5:2:8) to afford 4-[(glycylamino)methyl]-1 -(4-fluor- 
obenzyl)piperidine (453 mg, 46%). 

[Reference Example 28] Synthesis of 4-[(glycylamino)methyl]-1 -[4-(N-phenylcarbamoyl)benzyl]piperidine 

[0263] An acetonitrile (1 00 mL) solution of 4-(N-phenylcarbamoyl)benzyl chloride (800 mg, 3.26 mmol) was dropped 
into a mixture of 4-[[N-(9-fluorenylmethyloxycarbonyl)glycyl]aminomethyl]piperidine (1.27 g, 2.96 mmol) with triethyl- 
amine (1.25 mL, 8.88 mmol), Kl (50 mg, 0.30 mmol) and acetonitrile (200 mL). The resulting mixture was stirred at 
room temperature for 1 9 hours and stirred at 60 °C for another 5 hours. After concentrating, the obtained crude product 
was purified by column chromatography (SiOg, 5% methanol/dichloromethane-triethylamine/methanol/dichlorometh- 
ane = 2:2:96) to provide 4-[(glycylamino)methyl]-1-[4-(N-phenylcarbamoyl)benzyl]piperidine (340 mg, 30%). 

[Example 1091] Synthesis of 1-(4-chlorobenzyl)-4-[[N-(3-cyanobenzoyl)valyl]aminomethyl]piperidine (Compd. No. 
619) 

[0264] Triethylamine (0.01 1 mL, 0.077 mmol), m-cyanobenzoic acid (28 mg, 0.071 mmol), EDCI (1 3 mg, 0.065 mmol) 
and HOBt (9 mg, 0.065 mmol) were added to adichloromethane (0.60 mL) solution of 1 -(4-chlorobenzyl)-4-[(valylamino) 
methyl]piperidine (20 mg, 0.059 mmol). The resulting reaction mixture was stirred at 25 °C for 1 6 hours, and the obtained 
solution was diluted with dichloromethane (0.75 mL), washed with a 2 M aqueous solution of NaOH (0.75 mLx2) and 
dried by filtration through a PTFE membrane. The dried solution was concentrated to thereby afford 1 -(4-chlorobenzyl)- 
4-[[N-(3-cyanobenzoyl)valyl]aminomethyl]piperidine (Compd. No. 619) (24.2 mg, 88%). Further purification was not 
required for the resulting compound. The purity was determined by RPLC/MS (85%). ESI/MS m/e 467 (M++H, 
C26H31CIN4O2). 

[Examples 1092 to 1543] 

[0265] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1 091 . Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 27. 



Table 27 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1092 


467 


C22H25BrCIN302 


478 


11 


46 


1093 


468 


C24H31CIN4O2 


443 


9 


41 


1094 


469 




430 


7* 


27 


1095 


470 


C23H25CIN4O2 


425 


21 


Q 


1096 


471 


C24H28CIN3O4 


458 


7 


29 


1097 


472 


^291^31^303 


504 


5* 


21 


1098 


473 


^24'~'28^'N303 


442 


16 


71 


1099 


474 


^23*^25^ "^3^302 


468 


14 


60 


1100 


475 


^25*~'32^'N302 


442 


5 


22 


1101 


476 


C22H25CIN4O4 


445 


4 


17 


1102 


477 


C25H32CIN3O3 


458 


10* 


36 


1103 


478 


C21H27CIN4O2 


403 


9 


47 


1104 


479 


C20H24CIN3O3 


390 


17 


87 


1105 


480 


C2oH23BrCIN303 


470 


23 


Q 



Notes: * indicates "yield (mg) of trifluoroacetate". 
Q means "Quantitative". 
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Table 27 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




1106 


481 




406 


7 


33 


5 


1107 


482 


C21 H26CIN3O2S 


420 


9 


45 




1108 


483 


C21H26CIN3O2S 


420 


8 


40 




1109 


484 


C24H27CIN4O2 


439 


9* 


34 


10 


1110 


485 


^24^24^ '^6'^3^2 


536 


13 


49 




1111 


486 


C23H25CIN4O2 


425 


16 


74 




1112 


487 


1 ^ ^ 2^ 3 ^~^2 


434 


5 


24 


1 0 


1113 


488 


C22H27CIN4O2 


415 


7 


32 


1114 


489 


^24'~'24^ ' ^6'^3^2 


536 


21 


78 




1115 


490 


^24'~'30^'N3O3 


444 


8 


35 




1116 


491 


C23H24CIF4N3O2 


486 


19 


79 


20 


1117 


492 


^23^25^ "^3 N3O3 


484 


18 


76 




1118 


493 


C23H24CI2F3N3O2 


502 


23 


92 




1119 


494 


C23H24CIF4N3O2 


486 


19 


79 


25 


1120 


495 


C23H24CIF4N3O2 


486 


20 


83 


1121 


496 


C23H24CIF4N2O2 


486 


12 


48 




1122 


497 


^25'~'32^"^303 


458 


4 


16 




1123 


498 


^23 '"'26^ "^3^402 


483 


13 


52 


30 


1124 


499 


C24H31CIN4O2 


443 


8 


36 




1125 


500 


^231^28^' N3O3 


430 


10 


48 




1126 


501 


C22H24BrCIN404 


523 


10 


39 


35 


1127 


502 


C22H24CIFN4O4 


463 


4 


17 


1128 


503 


^22^24^ ^2^4^4 


479 


12 


52 




1129 


504 


C24H30CIN3O4 


460 


11 


43 




1130 


505 


C22H24BrCIN404 


523 


2 


8 


40 


1131 


506 


C20H23CIN4O5 


435 


2 


10 




1132 


507 


C2-IH26CIN303 


404 


9 


44 




1133 


508 


C24H26CI N302S 


456 


1 


5 


45 


1134 


509 


C2oH23BrCIN302S 


484 


12 


48 


1135 


510 


C22H28CIN3O3 


418 


9 


44 




1136 


511 


C24H32CIN3O3 


446 


9 


40 




1137 


512 


C25H29CIN4O2 


453 


10 


45 


50 


1138 


513 


C24H28CIN3O3 


442 


9 


41 




1139 


514 


C26H34CIN3O2 


456 


11 


49 




1140 


515 


^23*^28^' N3O3 


430 


5 


24 


55 


1141 


525 


^23 ^28^ ^^3^4^ 


478 


20 


85 



Notes: * indicates "yield (mg) of trifluoroacetate". 
Q means "Quantitative". 
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Table 27 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




1142 


526 


C20H24CIN3O3 


390 


6 


31 


5 


1143 


527 


C20H24CIN3O2S 


406 


8 


39 




1144 


528 




543 


28.2 


95 




1145 


529 


C20H23CIN4O4S 


451 


9 


39 


10 


1146 


530 


C31H33CIN4O2 


529 


5 


17 




1147 


531 


C21 H26CIN3O3S 


436 


8 


37 




1148 


532 


C22H28CIN3O3 


418 


8 


40 


1 0 


1149 


533 


C21H26CIN3O3 


404 


6 


32 


1150 


534 


C21H25CIN4O5 


449 


5 


20 




1151 


535 


^22 ^26^ ^^3^3^ 


448 


8 


37 




1152 


536 


C23H31CIN4O2 


431 


6 


28 


20 


1153 


537 


C25H34CIN3O3 


460 


8 


34 




1154 


538 


C27H30CIN3O3 


480 


9 


36 




1155 


539 


C22H25CIF3N3O3 


472 


18 


75 


25 


1156 


540 


C25H29CIN4O2 


453 


8 


36 


1157 


541 


C22H26CIN5O4 


460 


2.4 


10 




1158 


542 


^24'~'30^"^3O2 


428 


4.6* 


51 




1159 


543 


^24'^30^'N3O2 


428 


20.6* 


71 


30 


1160 


544 


C22H25CIFN3O2 


418 


15.8* 


56 




1161 


545 


C22H24CI3N3O2 


468 


7.3* 


23 




1162 


546 


C22H24CI3N3O2 


468 


17.4* 


55 


35 


1163 


547 


^22^24^ ^3 ^3 ^2 


468 


14.1* 


44 


1164 


548 




468 


6.8* 


22 




1165 


549 


C22FI24CI2N4O4 


479 


5.7* 


18 




1166 


550 


C22H24CI2N4O4 


479 


18.9* 


58 


40 


1167 


551 


C24H3QCIN3O2 


428 


14.2* 


49 




1168 


552 


C24H27CIF3N3O2 


482 


30.6* 


94 




1169 


553 


^25'~'26^'^6N302 


550 


38.0* 


Q 


45 


1170 


554 


C24H26CIFN4O2 


457 


0.9* 


3 


1171 


555 


C24H25CI2N4O2 


473 


11.1* 


35 




1172 


556 


C25H29CIN4O2 


453 


12.5* 


41 




1173 


559 


^25 '"'26^ "^6^302 


550 


15 


72 


50 


1174 


560 


C24H27CIN4O2 


439 


12 


68 




1175 


561 


C23H27BrCIN302 


494 


14 


73 




1176 


562 


C23H27CI2N302 


448 


13 


75 


55 


1177 


563 


^ 25 1"' 26^ "^6^302 


550 


14 


66 



Notes: * indicates "yield (mg) of trifluoroacetate". 
Q means "Quantitative". 
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Table 27 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




1178 


564 


C25H32CIN3O3 


458 


5 


28 


5 


1179 


565 


C24H26CIF4N3O2 


500 


12 


61 




1180 


566 


C24H27CIF3N3O3 


498 


12 


62 




1181 


567 


C24H26CI2F3N3O2 


516 


12 


61 


10 


1182 


568 


C24H26CIF4N3O2 


500 


15 


77 




1183 


569 




500 


11 


59 




1184 


570 


C24H26CIF4N3O2 


500 


16 


84 


1 0 


1185 


571 


C26H34CIN3O3 


472 


14 


77 


1186 


572 


C24H28CIF3N4O2 


497 


11 


55 




1187 


573 


C21 H25BrCIN302S 


500 


12 


64 




1188 


574 


C21 H25BrCIN302S 


500 


15 


75 


20 


1189 


575 


C25H34CIN3O3 


460 


16 


87 




1190 


576 


^22^28^ ^2^2 


466 


13 


71 




1191 


577 


C22H28CIN3O3 


418 


12 


72 


25 


1192 


578 


C25H28CIN3O2S 


470 


15 


81 


1193 


579 


C25H29CIN4O2 


453 


17 


94 




1194 


580 


^22 ^28^ ^^3^2^ 


434 


15 


91 




1195 


581 


^21 H26^^^3^2^ 


420 


13 


80 


30 


1196 


582 


^22 ^28^ ^^3^2^ 


434 


10 


59 




1197 


583 


C26H31CIN4O2 


467 


6 


31 




1198 


584 


^30^32^'N3O3 


518 


18 


92 


35 


1199 


585 


C24H27CIN4O2 


439 


14 


85 


1200 


586 


^23 ^27^ ^2 ^3 ^2 


448 


17 


97 




1201 


587 


C24H27CIF3N3O2 


482 


17 


91 




1202 


588 




429 


5 


29 


40 


1203 


589 


C27H36CIN3O2 


470 


4 


24 




1204 


590 


C26H34CIN3O2 


456 


6 


36 




1205 


591 


C25H33CIN4O2 


457 


7 


38 


45 


1206 


592 


^24'~'30^'N3O3 


444 


4 


20 


1207 


593 


^24'^30^'N3O3 


444 


2 


14 




1208 


594 


C23H28CIN3O3 


430 


4 


25 




1209 


595 


C25H30CIN3O4 


472 


7 


38 


50 


1210 


596 


C25H30CIN3O3 


456 


7 


40 




1211 


597 


C25H3oC'^303 


456 


15 


85 




1212 


598 


C21H26CIN3O3 


404 


15 


94 


55 


1213 


599 


^22^29^^ ^4^2 


417 


5 


30 




1214 


600 


C2iH25BrCIN303 


484 


6 


34 




1215 


601 


C24H30CIN3O3 


444 


5 


28 
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Table 27 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




1216 


602 


C25H33CIN4O2 


457 


5 


28 


5 


1217 


603 


C23H29CIN4O2 


429 


4 


22 




1218 


604 


C21H27CIN4O2 


403 


9 


58 




1219 


605 


C21H26CIN3O3 


404 


17 


87 


10 


1220 


606 




420 


15 


74 




1221 


607 


^22 ^28^ ^^3^3^ 


450 


31 


Q 




1222 


608 




432 


17 


80 


1 0 


1223 


609 


C22H28CIN3O3 


418 


18 


89 


1224 


610 


C23H28CIN3O3S 


462 


20 


86 




1225 


611 


^26'~'36^'N303 


474 


21 


90 




1226 


612 


*^28'^32*^'N303 


494 


20 


84 


20 


1227 


613 


^23*^27^ "^3^303 


486 


19 


81 




1228 


614 


C24H33CIN4O2 


445 


23 


Q 




1229 


615 


C25H29CIN4O2 


453 


4 


20 


25 


1230 


616 


C32H35CIN4O2 


543 


11 


40 


1231 


617 


C25H27CIF3N3O2 


482 


6.7 


37 




1232 


620 


C25H3iBrCIN302 


520 


15 


49 




1233 


621 


^25'~'3 1^12^302 


476 


18 


64 


30 


1234 


622 


C27H37CIN4O2 


485 


14 


50 




1235 


623 


C26H34CIN3O3 


472 


19 


69 




1236 


624 


C25H31CIN4O4 


487 


21 


73 


35 


1237 


625 


C25H33CIN4O2 


457 


19 


69 


1238 


626 


^27'~'30^"^6N3O2 


578 


8 


25 




1239 


627 


C27H36CIN3O3 


486 


16 


55 




1240 


628 


C27H34CIN3O4 


500 


24 


80 


40 


1241 


629 


^26'~*30^ "^4^302 


528 


18 


56 




1242 


630 


^26'~'31 ^"^31^3^3 


526 


21 


68 




1243 


631 


^26'~'30^'2^3N3O2 


544 


15 


48 


45 


1244 


632 


^26'~'30^ "^4^302 


528 


13 


41 


1245 


633 


^26*^30^ "^4^302 


528 


20 


63 




1246 


634 


^26'~'30^ "^4^302 


528 


19 


62 




1247 


635 


^28'~'38^"^303 


500 


11 


36 


50 


1248 


636 


C26H34CIN3O2 


456 


21 


89 




1249 


637 


^26H3lCIF3N302 


510 


20 


95 




1250 


638 


C26H31CIN4O2 


467 


15 


54 


55 


1251 


639 


C27H37CIN4O2 


485 


19 


66 




1252 


640 


C26H34CIN3O3 


472 


16 


56 




1253 


641 


C27H34CIN3O4 


500 


18 


59 
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Table 27 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




1254 


642 


^321^36*^' N3O3 


546 


24 


73 


5 


1255 


643 


^26'^31 ^"^3^302 


510 


16 


54 




1256 


644 


^29*^40^' N3O2 


498 


18 


61 




1257 


645 


C25H23CIN4O2 


457 


22 


78 


10 


1258 


646 


^26'~'34^'N303 


472 


13 


47 




1259 


647 


C27H34CIN3O3 


500 


13 


46 




1260 


648 




484 


17 


60 


1 0 


1261 


649 


^28*^38^ "^3 ^3 


500 


12.5 


42 


1262 


650 


^32'~'36^"^3^3 


546 


1* 


2 




1263 


651 


C28H35CIN4O2 


495 


4* 


12 




1264 


652 


C25H31CIN4O4 


487 


5* 


14 


20 


1265 


653 


^30^^42^' N3O3 


528 


1* 


3 




1266 


654 


C27H34CIN3O3 


484 


7* 


21 




1267 


655 


C26H32CIF3N4O2 


525 


6* 


16 


25 


1268 


656 


^231^30^' N3O3 


432 


6* 


18 


1269 


657 


^23H3oCIN302S 


448 


4* 


13 




1270 


658 


C27H33CIN4O2 


48 


1* 


4 




1271 


659 


C23H29CIN4O4S 


493 


4* 


10 


30 


1272 


660 


C34H39CIN4O2 


571 


3* 


7 




1273 


661 


C24H32CIN3O3S 


478 


3* 


7 




1274 


662 


C25H34CIN3O3 


460 


2* 


6 


35 


1275 


663 


C24H32CIN3O3 


446 


2* 


5 


1276 


664 


C24H31CIN4O5 


491 


2* 


5 




1277 


665 


C25H32CIN3O3S 


490 


1* 


3 




1278 


666 


C26H37CIN4O2 


473 


3* 


7 


40 


1279 


667 


*^3o'^36^'N3^3 


522 


3* 


7 




1280 


668 


C25H31CIF3N3O3 


514 


2* 


6 




1281 


669 


C24H33CIN4O2 


445 


15* 


45 


45 


1282 


670 


C23H29BrCIN303 


510 


3* 


7 


1283 


671 


C23H29CIN4O5 


477 


2* 


5 




1284 


672 


C23H31CIN4O2 


431 


2* 


7 




1285 


673 


^23'~'30^'N3O2S 


448 


2* 


6 


50 


1286 


674 


C24H32CIN3O2S 


462 


3* 


9 




1287 


675 




462 


1* 


4 




1288 


676 


C27H33CIN4O2 


482 


2* 


6 


55 


1289 


677 


C28H35CIN4O2 


495 


2* 


6 



Notes: * indicates "yield (mg) of trifluoroacetate". 
Q means "Quantitative". 
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Table 27 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




1290 


678 


C24H32CIN3O3 


446 


3* 


9 


5 


1291 


679 


C27H32CIN3O2S 


498 


1* 


3 




1292 


680 


C23H29BrCIN302S 


526 


2* 


6 




1293 


681 


C25H34CIN3O3 


460 


2* 


5 


10 


1294 


682 


^27H38^'N303 


488 


2* 


4 




1295 


683 


C24H32CIN3O2S2 


494 


1* 


4 




1296 


684 


^26'^36^'N304S2 


554 


2* 


5 


1 0 


1297 


685 


C24H32CIN3O4S2 


526 


3* 


7 


1298 


687 


C25H30CIN3O2 


440 


24 


Q 




1299 


688 


C27H28CIFgN302 


576 


28 


98 




1300 


689 


C26H29CIN4O2 


465 


23 


99 


20 


1301 


690 


C25H29BrCIN302 


518 


26 


99 




1302 


691 


C27H35CIN402 


483 


24 


97 




1303 


692 


C2eH32CIN303 


470 


24 


Q 


25 


1304 


693 


C21 H28CIFgN302 


576 


16 


55 


1305 


694 


C27H34CIN303 


484 


25 


Q 




1306 


695 


C27H32CIN304 


498 


12 


47 




1307 


696 


C26H29CIF3N303 


524 


25 


95 


30 


1308 


697 


C26H29CIN402 


465 


15 


64 




1309 


698 


C27H35CIN402 


483 


24 


Q 




1310 


699 


C26H32CIN303 


470 


26 


Q 


35 


1311 


700 


C27H32CIN304 


498 


15 


62 


1312 


701 


C27H32CIN303 


482 


11 


44 




1313 


702 


C26H29CIF3N302 


508 


23 


94 




1314 


703 


C28H3eCIN302 


482 


26 


Q 


40 


1315 


704 


C25H29CIN4O4 


485 


11 


43 




1316 


705 


C24H3QCIN3O2S 


460 


25 


Q 




1317 


706 


C24H30CIN3O2S 


460 


25 


Q 


45 


1318 


707 




508 


15 


55 


1319 


708 


CssHsyBrCINgOgS 


526 


25 


92 




1320 


709 


C24H30CIN3O2S2 


492 


26 


Q 




1321 


710 


C23H27BrCIN302S 


526 


25 


94 


50 


1322 


711 


C25H32CIN303 


458 


26 


Q 




1323 


712 


C27H30CIN3O2S 


496 


26 


Q 




1324 


713 


^24*^30^"^3O3 


444 


26 


Q 


55 


1325 


714 


^28'~'33^'N402 


493 


12 


50 



Notes: * indicates "yield (mg) of trifluoroacetate". 
Q means "Quantitative". 
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Table 27 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




1326 


715 




446 


24 


Q 


5 


1327 


716 


C27H31CIN4O2 


479 


32 


Q 




1328 


717 


C23H27CIN4O5 


475 


23 


95 




1329 


718 


C23H29CIN4O2 


429 


24 


Q 


10 


1330 


719 


C23H28CIN3O3 


430 


24 


Q 




1331 


720 


C23H27BrCIN303 


510 


24 


95 




1332 


721 


C24H3^CIN402 


443 


22 


98 


1 0 


1333 


722 


C26 H32 CIN303 


470 


9 


37 


1334 


723 


C25H31CIN402 


455 


10 


44 




1335 


724 


^29'~'38^'N302 


496 


28 


Q 




1336 


725 


C32H34CIN3O3 


544 


26 


95 


20 


1337 


726 


C27H33CIN4O3 


497 


3 


11 




1338 


727 


^25'~'29^'2N302 


474 


25 


Q 




1339 


728 


C25H3^CIN402 


455 


21 


92 


25 


1340 


729 


C25H29CIN4O4 


485 


26 


Q 


1341 


730 




474 


21 


90 




1342 


731 


^27'~'32^"^303 


482 


10 


41 




1343 


732 


^26'"' 28^ "^4^302 


526 


27 


Q 


30 


1344 


733 


^28'^36^'N303 


498 


22 


89 




1345 


734 


*^26'^ 28*^ "^4^302 


526 


25 


94 




1346 


735 


^26*^28^ "^4 '^3^2 


526 


23 


87 


35 


1347 


736 


^26'"' 30^ "^3^^402 


523 


24 


78 


1348 


737 


C26H28CIF4N3O2 


526 


21 


66 




1349 


738 


C25H32CIN3O3 


458 


23 


84 




1350 


739 


C27H31CIN4O2 


479 


19 


66 


40 


1351 


740 


C24H31CIN4O5 


489 


23 


77 




1352 


741 


C23H27CIN4O4S 


491 


26 


88 




1353 


742 


C24H30CIN3O3S 


476 


23 


82 


45 


1354 


743 


^23'~'28^'N303 


430 


21 


81 


1355 


744 


^26'^32^'N302 


454 


25 


91 




1356 


745 


C27H36CIN3O3 


486 


23 


80 




1357 


746 


C26H35CIN4O2 


471 


27 


96 


50 


1358 


747 


^251^29^ "^3^303 


512 


23 


74 




1359 


748 




446 


22 


82 




1360 


751 


^24*^30^"^3O3 


444 


3 


11 


55 


1361 


752 


^ 25 1"' 26^ "^6 '^3^3 


566 


7 


20 




1362 


753 


C24H27CIN4O3 


455 


6 


22 




1363 


754 


^23'^27^'2'^3^3 


464 


8 


29 
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Table 27 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




1364 


755 


C24H30CIN3O4 


460 


6 


22 


5 


1365 


756 


C23H27CIN4O5 


475 


5 


18 




1366 


757 


C25H32CIN3O4 


474 


5 


18 




1367 


758 


C25H30CIN3O5 


488 


5 


18 


10 


1368 


759 


C24H27CIF3N3O4 


514 


6 


20 




1369 


760 


C24H26CIF4N3O3 


516 


6 


18 




1370 


761 


C24H26CIF4N3O3 


516 


3 


10 


1 0 


1371 


762 


C24H27CIF3N3O3 


498 


2 


95 


1372 


763 


C23H28CIN3O3 


430 


4 


95 




1373 


764 


^24'~'30^'N3O2 


428 


9 


42 




1374 


765 


C25H32CIN3O2 


442 


10 


47 


20 


1375 


766 


^25^29^ "^3^302 


496 


10 


42 




1376 


767 


C25H32CIN3O4S 


506 


8 


32 




1377 


768 


C24H29BrCIN302 


506 


9 


35 


25 


1378 


769 


^25*^29^ "^3 N3O3 


512 


6 


22 


1379 


770 


^25'"' 28^ "^4^302 


514 


3 


10 




1380 


771 


^25'~'28^"^4N3^2 


514 


10 


37 




1381 


772 


^25'"' 29^ '^3^302 


496 


8 


33 


30 


1382 


773 


^26'^36^'N303 


474 


10 


41 




1383 


774 


*^23'^30*^'N3O2S2 


480 


12 


50 




1384 


775 


C27H38CIN3O3 


488 


14 


57 


35 


1385 


776 


*^29'~'34^'N303 


508 


12 


49 


1386 


777 


C24H29CIF3N3O3 


500 


22 


87 




1387 


778 


C24H28CI2N4O4 


507 


6 


22 




1388 


779 


^24 ^29^ 3 ^2 


462 


10 


46 


40 


1389 


780 


C24H29CIN4O4 


473 


15 


65 




1390 


781 


C26H31CIN4O2 


467 


7* 


20 




1391 


782 


C25H32CIN3O3 


458 


8* 


23 


45 


1392 


783 


^26'~'34^'N303 


472 


7* 


19 


1393 


784 


^26*^31 ^"^3^302 


510 


7* 


17 




1394 


785 


C26H34CIN3O4 


488 


6* 


17 




1395 


786 


^24^28^ ^2 


426 


22 


9 


50 


1396 


787 


C25H30CIN3O2 


440 


21 


94 




1397 


788 


C25H27CIF3N3O2 


494 


4* 


14 




1398 


789 


C25H30CIN3O4S 


504 


9 


35 


55 


1399 


790 


C24H27CI2N3O2 


460 


5* 


16 



Notes: * indicates "yield (mg) of trifluoroacetate". 
Q means "Quantitative". 
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Table 27 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




1400 


791 


C24H27CIN4O4 


471 


3* 


10 


5 


1401 


792 


C25H27CIF3N3O3 


510 


5* 


16 




1402 


793 


C25H26CIF4N3O2 


511 


5* 


16 




1403 


794 


^25'"' 26^ "^4^302 


512 


5* 


16 


10 


1404 


795 


^25 '"'27^ "^3^302 


494 


6* 


21 




1405 


796 


^23 ^28^ ^2^2 


478 


4* 


14 




1406 


797 


C27H36CIN3O3 


486 


7* 


29 


1 0 


1407 


798 


^29*^32^ "^3 ^3 


506 


3 


13 


1408 


799 


C24H27CIF3N3O3 


498 


3* 


11 




1409 


800 


C24H25CI2N4O4 


505 


5* 


15 




1410 


801 


C26H29CIN4O2 


465 


12 


41 


20 


1411 


802 


^25'^30^'N3O3 


456 


5* 


15 




1412 


803 


C26H32CIN3O3 


470 


6* 


16 




1413 


804 


C26H29CIF3N3O2 


508 


8* 


20 


25 


1414 


805 


C26H32CIN3O4 


486 


6* 


15 


1415 


806 


C24H27BrCIN302 


506 


5* 


14 




1416 


807 


C27H32CIN503 


510 


29.7 


Q 




1417 


808 


^26^33^' N4O3 


485 


29.9 


Q 


30 


1418 


809 


^25'^30^'2N4O3 


505 


30.2 


Q 




1419 


810 


C30H35CIN4O4 


551 


31.0 


Q 




1420 


811 


C25H29CI2N5O5 


550 


30.4 


Q 


35 


1421 


812 


C24H3-1 CIN4O3S2 


523 


25.0 


88 


1422 


813 


^26'~'30^ "^3^403 


539 


20.5 


70 




1423 


814 


C26H30CIF3N4O4 


555 


22.7 


75 




1424 


815 


^ 26 29^^ "~ 4 4^3 


557 


25.8 


85 


40 


1425 


816 


^26'~*30^ "^3^403 


539 


25.3 


86 




1426 


817 


^26'~'29^"^ 41^4^3 


557 


26.8 


88 




1427 


818 


C25H3oBrCIN403 


551 


27.1 


90 


45 


1428 


819 


C27H29CIF6N403 


607 


13.9 


42 


1429 


820 


C25H30CIN5O5 


516 


14.1 


51 




1430 


821 


C24H28CI2N405 


523 


40 


86 




1431 


822 


^23'~'30^'N3O3S2 


496 


41 


93 


50 


1432 


823 


C26H31CIN4O3 


483 


43 


Q 




1433 


824 


C27H38CIN3O4 


503 


37 


83 




1434 


825 


^29*^34^ "^3 ^4 


524 


28 


61 


55 


1435 


826 


C24H29CIF3N3O4 


516 


40 


87 



Notes: * indicates "yield (mg) of trifluoroacetate". 
Q means "Quantitative". 
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Table 27 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




1436 


827 


C26H31CIN4O3 


483 


31 


72 


5 


1437 


828 


C25H29CIF3N3O4 


528 


40 


86 




1438 


829 


C25H28CIF4N3O3 


530 


45 


97 




1439 


830 


^25'"' 28^ "^4^303 


530 


35 


74 


10 


1440 


831 


C24H29BrCIN303 


523 


45 


98 




1441 


832 


^24^29^'2'^3^3 


478 


38 


91 




1442 


833 


C24H2QCIN4O5 


488 


38 


87 


1 0 


1443 


834 


^25'"* 29^ "^3^303 


512 


42 


93 


1444 


835 


C24H3QCIN3O3 


444 


43 


Q 




1445 


836 


^25'~'32^'N303 


458 


37 


91 




1446 


837 


^25*^29^ "^3^303 


512 


41 


91 


20 


1447 


838 


C26H34CIN3O4 


488 


34 


78 




1448 


839 


C27H36CIN3O6 


534 


37 


71 




1449 


942 


^27'~'30^"^6N3O2 


578 


17 


48 


25 


1450 


997 


C26H34CIN3O2 


456 


7.6* 


23 


1451 


998 




524 


6 


15 




1452 


999 


^27 '"'3 6^ "^3^2 


470 


8 


24 




1453 


1000 


^27'^36^'N303 


486 


9 


24 


30 


1454 


1001 


^28'^38^'N303 


500 


4 


10 




1455 


1002 


^^2?'^ 33*^ "^3^303 


540 


9 


23 




1456 


1003 


^28^38^1^302 


484 


7 


21 


35 


1457 


1004 


*^28'~'38^'N304 


516 


11 


30 


1458 


1005 


C29H40CIN3O5 


547 


9 


23 




1459 


1006 


C30H42CIN3O4 


544 


8 


21 




1460 


1007 


C32H46CIN3O5 


589 


7 


17 


40 


1461 


1008 


C25H31CIN4O3 


471 


25 


79 




1462 


1009 


^26'~'33^"^404 


501 


35 


97 




1463 


1010 


C27H35CIN4O4 


515 


35 


9 


45 


1464 


1011 


C27H35CIN4O3 


499 


32 


54 


1465 


1012 


C27H35CIN4O5 


531 


27 


77 




1466 


1013 


C28H37CIN4O6 


561 


14 


37 




1467 


1014 


C29H39CIN4O5 


559 


24 


66 


50 


1468 


1015 


C31H43CIN4O6 


603 


25 


65 




1469 


1018 


C26H34CIN3O4 


488 


13.0* 


39 




1470 


1019 


^28*^38^ "^3^5 


532 


13.4* 


37 


55 


1471 


1020 


C25H32CIN3O4 


474 


12.7* 


40 



Notes: * indicates "yield (mg) of trifluoroacetate". 
Q means "Quantitative". 
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Table 27 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




1472 


1021 




596 


13.8* 


34 


5 


1473 


1022 


C25H32CIN3O4 


474 


14.2* 


37 




1474 


1023 


C25H32CIN3O2 


442 


11.5* 


32 




1475 


1024 


C26H34CIN3O5 


504 


12.0* 


30 


10 


1476 


1025 


C27H36CIN3O4 


502 


14.7* 


37 




1477 


1026 


C29H40CIN3O5 


546 


13.5* 


32 




1478 


1027 


C26H34CIN3O4 


488 


11.9* 


31 


1 0 


1479 


1028 


*^27'~*30^ "^6^304 


610 


14.6* 


31 


1480 


1029 


C25H32CIN3O3 


458 


14.0* 


38 




1481 


1030 


C24H27CIF3N3O3 


498 


14.0* 


35 




1482 


1031 


C24H30CIN3O3 


444 


10.4* 


29 


20 


1483 


1032 


C25H32CIN3O4 


474 


14.9* 


39 




1484 


1033 


C25H32CIN3O2 


442 


13.3* 


37 




1485 


1034 


C26H34CIN3O5 


504 


13.7* 


34 


25 


1486 


1035 


C27H36CIN3O4 


502 


16.7* 


42 


1487 


1036 


C29H4nCIN305 


547 


15.5* 


36 




1488 


1037 


C26H34CIN304 


488 


14.1* 


36 




1489 


1038 




610 


17.5* 


37 


30 


1490 


1039 


C25H32CIN3O3 


458 


15.1* 


41 




1491 


1040 


C24H27CIF3N3O3 


498 


15.4* 


39 




1492 


1041 


C24H30CIN3O3 


444 


12.7* 


35 


35 


1493 


1042 


C22H26BrCIN402 


495 


10.4* 


25 


1494 


1043 




449 


11.1* 


29 




1495 


1044 


C23H29CIN4O2 


429 


5.2* 


14 




1496 


1045 


^23 '"'29^ '^4^3 


445 


12.4* 


33 


40 


1497 


1046 


^22'^25^'3'^4^2 


483 


10.0* 


25 




1498 


1047 


C24H31CIN4O2 


443 


12.1* 


32 




1499 


1048 


C25H33CIN4O5 


505 


16.1* 


39 


45 


1500 


1049 


C23H28BrCIN402 


507 


12.0* 


29 


1501 


1050 


^281^38^' N3O4 


516 


39.2* 


Q 




1502 


1051 


^28'~'38^'N302 


484 


34.0* 


Q 




1503 


1052 


C29H40CIN3O5 


546 


14.5* 


39 


50 


1504 


1053 


C30H42CIN3O4 


544 


11.8* 


32 




1505 


1054 


C32H46CIN3O5 


588 


12.2* 


31 




1506 


1055 


^29*^40^ "^3 ^4 


530 


44.5* 


Q 


55 


1507 


1056 


^sol^se^ "^6^304 


652 


46.0* 


Q 



Notes: * indicates "yield (mg) of trifluoroacetate". 
Q means "Quantitative". 



279 



EP 1 179 341 B1 

Table 27 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




1508 


1057 


^281^38*^' N3O3 


500 


11.2* 


Q 


5 


1509 


1058 


C27H36CIN3O3 


486 


35.5* 


Q 




1510 


1059 


^27*^33^ "^3^303 


540 


41.4* 


Q 




1511 


1060 


^29'~'40^'N3O4 


530 


13.6* 


37 


10 


1512 


1061 


^30'~'36CF6N3O4 


652 


44.2* 


Q 




1513 


1062 


^281^38^' N3O3 


500 


39.9* 


Q 




1514 


1063 


C27H36CIN3O3 


486 


12.0* 


35 


1 0 


1515 


1064 


^2?'"' 33^ "^3^303 


540 


37.8* 


Q 


1516 


1065 


^28'~'38^"^3^4 


516 


12.3* 


34 




1517 


1066 


^28'~'38^'N302 


484 


30.7* 


90 




1518 


1067 


C29H40CIN3O5 


546 


13.8* 


37 


20 


1519 


1068 


C30H42CIN3O4 


544 


13.1* 


35 




1520 


1069 


C32H46CIN3O5 


589 


14.1* 


35 




1521 


1070 


C29H34CIN3O3S2 


572 


38.3 


93 


25 


1522 


1071 


C32H35CIN4O3 


559 


39.6 


98 


1523 


1072 


C33H42CIN3O4 


580 


40.9 


98 




1524 


1073 


C35H38CIN3O4 


600 


40.5 


94 




1525 


1074 


^30'~'33^'^3N3O4 


592 


38.7 


91 


30 


1526 


1075 


C31H33CIF3N3O4 


604 


38 


87 




1527 


1076 


C30H33CIN4O5 


565 


38.5 


94 




1528 


1077 


^31*"' 33^ "^3^303 


588 


35.8 


84 


35 


1529 


1078 


^30'~'34^'N3O3 


520 


34.7 


93 


1530 


1079 




534 


38.4 


Q 




1531 


1080 


C32H38CIN304 


564 


39.3 


97 




1532 


1081 


C33H40CIN3O5 


610 


45.5 


Q 


40 


1533 


1082 


^28'^36^'N3^3 


498 


4.1* 


10 




1534 


1083 


^28'~'36^"^3^3 


498 


6.4* 


16 




1535 


1125 


^30'^32^'2N4O5 


599 


3.4* 


8 


45 


1536 


1126 


C3oH32BrCIN405 


644 


3.4* 


7 


1537 


1127 


C32H35CIN4O3 


559 


1.6* 


4 




1538 


1128 


^^Sll"* 32^ "^4^^303 


606 


4.3* 


10 




1539 


1129 


^3l'~'32^"^4N303 


606 


5.9* 


14 


50 


1540 


1130 


C3oH33BrCIN303 


599 


5.7* 


13 




1541 


1131 


^30'~'33^'2'^3O3 


554 


6.4* 


16 




1542 


1132 


^3l'~'33^"^3N303 


588 


6.3* 


15 


55 


1543 


1167 


C27H34CIN3O3 


484 


1.8* 


4 



Notes: * indicates "yield (mg) of trifluoroacetate". 
Q means "Quantitative". 
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[Example 1 544] Synthesis of 1 -(4-chlQrQbenzyl)-4-[[N-(3,5-bis(trifluorQmethyl)benzQyl)glycyl]aminQmethyl]piperidine 
(Compd. No. 1213) 

[0266] A dichloromethane (1 mL) solution of 3,5-bis(trifluoromethyl)benzoyl chloride (0.058 mmol) was added to a 
mixture of 1-(4-chlorobenzyl)-4-[(glycylamino)methyl]piperidine (0.050 mmol) with chloroform (0.2 mL), a piperidi- 
nomethylpolystyrene (58 mg) and dichloromethane (0.75 mL). The resulting reaction mixture was stirred at room tem- 
perature for 2 hours, and methanol (1 .0 mL) was then added to the obtained mixture. The resulting mixture was stirred 
at room temperature for 30 minutes. The reaction mixture was loaded onto a Varian™ SCX column and washed with 
methanol (16 mL). The obtained crude product was eluted with a 2 l\/l methanol solution of NHg (6 mL) and concentrated 
to thereby provide 1 -(4-chlorobenzyl)-4-[[N-(3,5-bis(trifluoromethyl)benzoyl)glycyl]aminomethyl]piperidine (Compd. 
No. 1213) (24.0 mg, 90%). The purity was determined by RPLC/MS (100%). ESI/MS m/e 536.2 (M++H, 
C24H24CIF6N3O2). 

[Examples 1545 to 1547] 

[0267] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1544. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 28. 



Table 28 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1545 


1214 


C23H24CIF4N3O3 


486.2 


22.2 


91 


1546 


1215 


C22FI24CI3N3O2 


467.9 


20.9 


89 


1547 


1216 




436.0 


19.3 


89 



[Example 1 548] Synthesis of 4-[[N-(3-bromo-4-methylbenzoyl)glycyl]aminomethyl]-1 -(4-chlorobenzyl)piperidine 
(Compd. No. 1113) 

[0268] 3-Bromo-4-methylbenzoic acid (0.060 mmol), diisopropylcarbodiimide (0.060 mmol) and HOBt (0.060 mmol) 
were added to a solution of 1 -(4-chlorobenzyl)-4-[(glycylamino)methyl]piperidine (0.050 mmol) in chloroform (1 .35 mL) 
and tert-butanol (0.15 mL). The resulting reaction mixture was stirred at room temperature for 15 hours. The mixture 
was then loaded onto a Varian™ SCX column and washed with methanol/chloroform = 1:1 (12 mL) and methanol (12 
mL). The obtained crude product was eluted with a 2 M methanol solution of NH3 (5 mL) and concentrated to thereby 
afford 4-[[N-(3-bromo-4-methylbenzoyl)glycyl]aminomethyl]-1-(4-chlorobenzyl)piperidine (Compd. No. 1113) (16.1 mg, 
65%). The purity was determined by RPLC/MS (95%). ESI/MS m/e 494.0 (C23H27BrCIN302). 

[Examples 1549 to 1619] 

[0269] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of 1548. The obtained products, if necessary, were purified by pre- 
parative TLC to provide the objective compounds. Data of ESI/MS, yields (mg) and yields (%) are collectively shown 
in Table 29. 

[0270] Compd. No. 1422 was obtained as a by-product of Compd. No. 1418: 5.6 mg, yield: 25%; ESI/MS m/e 447.2 
(C22H27CIN4O2S). 



Table 29 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1549 


1114 


C22H24BrCIFN302 


498.0 


20.2 


81 


1550 


1115 


^24 ^^3^2 


452.2 


18.6 


82 


1551 


1116 


C23H27CIIN3O2 


539.1 


21.9 


81 


1552 


1117 


C23H27CIN4O4 


459.2 


18.7 


81 


1553 


1187 


C23H27BrCIN302 


494.0 


22.1 


90 


1554 


1188 


C24H27CIN403 


455.2 


17.2 


76 
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Table 29 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




1555 


1189 


C25H29CIN4O3 


469.2 


21.1 


90 


5 


1556 


1190 


C22H26CIFN4O2 


433.2 


20.4 


94 




1557 


1241 


C23H24CI2F3N3O2 


502.0 


22.5 


90 




1558 


1242 


C23H27CIFN3O2 


432.2 


21.2 


98 


10 


1559 


1243 




448.0 


21.6 


96 




1560 


1244 


C22H26CIIN4O2 


541.0 


26.4 


98 




1561 


1245 




451.0 


21.3 


94 


1 0 


1562 


1246 


C21H27CIN4O2 


403.2 


19.4 


96 


1563 


1247 


*^28'~'30^"^3^2^ 


524.0 


24.7 


94 




1564 


1248 


C22H25CIN4O5 


461.0 


20.7 


90 




1565 


1282 


^25*^26^ "^3^403 


523.2 


25.0 


96 


20 


1566 


1283 


C23H27CI2N3O3 


464.2 


12.2 


53 




1567 


1284 


C22H25BrCIN303 


496.0 


24.1 


97 




1568 


1285 


C22H25CI2N3O3 


450.2 


21.8 


97 


25 


1569 


1342 


^22^24^''^^2^3^2 


514.0 


27.2 


Q 


1570 


1343 


^23 ^27^ ^2^ 3^2 


448.0 


21.4 


95 




1571 


1344 


C22FI24CI2I N3O2 


560.0 


27.0 


96 




1572 


1345 


^23'~'28^'N302 


430.2 


23.8 


Q 


30 


1573 


1346 


C22H25CIIN3O3 


542.0 


29.4 


Q 




1574 


1350 


C21 H26CIN3O2S 


420.0 


13.0 


62 




1575 


1354 


C24H28BrCIN403 


537.2 


5.2 


19 


35 


1576 


1358 


^23'~'26^'N502 


440.2 


21.8 


99 


1577 


1383 


C23H24CI2F3N3O2 


502.0 


20.0 


80 




1578 


1384 


C2oH23BrCIN302S 


486.0 


21.0 


87 




1579 


1385 


H qi P C 1 N S 


540.2 


23.8 


88 


40 


1580 


1386 


^^28'"' 30^ "^3*^2 


476.0 


20.0 


84 




1581 


1414 


^24'~'28^'2^4^3 


491.0 


0.8 


3 




1582 


1418 


C23H26CIN5O2S 


472.0 


10.4 


44 


45 


1583 


1436 


^29'~'30^'N3O3 


504.2 


26.8 


Q 


1584 


1600 


*^23 '~'26^"^3 N4O2 


483.2 


16.5 


68 




1585 


1601 


C23H26CIF 3N4O3 


499.0 


20.0 


80 




1586 


1602 


C2iH24BrCIN402 


481.0 


18.1 


75 


50 


1587 


1603 


C21H24CI2N4O2 


435.0 


5.5 


25 




1588 


1604 


C27'^30CN3O3 


492.0 


18.6 


76 




1589 


1605 


C21H27CIN4O2 


415.2 


18.1 


87 


55 


1590 


1609 


^23'^25N302S 


500.0 


18.3 


73 




1591 


1659 


C22H26CI2N4O2 


449.0 


366.0 


83 




1592 


1664 


^24*^29 ^3 '^4^2^ 


495.2 


13.7 


55 
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Table 29 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




1593 


1665 


*^24'^29'^3N403S 


511.2 


14.9 


58 


5 


1594 


1666 


C23H2QF2N402S 


463.2 


12.9 


56 




1595 


1667 


C22H27Br2N303 


542 


26.1 


96 




1596 


1668 


^24'~'3o'~2'^4^2 


445 


22.9 


Q 


10 


1597 


1669 


C24H3-1 FN4O2 


427 


24.0 


Q 




1598 


1670 


C24H31IN4O2 


535 


28.1 


Q 




1599 


1671 


^25^31^3^403 


493 


26.8 


Q 


1 0 


1600 


1672 


^25*^31 ^^3^402 


478 


24.7 


Q 


1601 


1673 


C24H29BrCIN302 


508 


24.9 


98 




1602 


1674 


C2oH22Br2FN303 


532 


25.6 


96 




1603 


1675 


^22^^25'^3N402 


435 


21.5 


99 


20 


1604 


1676 


022^26^2^4^2 


417 


21.4 


Q 




1605 


1677 


C22H26BrFN402 


479 


23.4 


98 




1606 


1678 


C22H26FIN4O2 


525 


27.4 


Q 


25 


1607 


1679 


C22H26CIFN4O2 


433 


22.4 


Q 


1608 


1680 


C23'~'26'^4N403 


483 


25.5 


Q 




1609 


1681 


^23'"' 26^^4^402 


467 


23.2 


99 




1610 


1682 


C23H26BrCIFN30 


498 


24.2 


98 


30 


1611 


1683 


^27'~'28^'^2'^4^4 


633 


31.8 


Q 




1612 


1684 


^291^31 F2N5O3 


536 


28.3 


Q 




1613 


1685 


^29*^32 1^^503 


518 


31.1 


Q 


35 


1614 


1686 


C29H32BrN503 


578 


29.6 


Q 


1615 


1687 


*^29'~'32'N503 


626 


32.4 


Q 




1616 


1688 


C29H32CIN5O3 


534 


28.2 


Q 




1617 


1689 


^30^32^3^504 


584 


31.7 


Q 


40 


1618 


1690 


^30 32 '^S '^5^3 


568 


30.6 


Q 




1619 


1691 


C29H3oBrCIN403 


599 


31.4 


Q 




Note: Q means "Quantitative". 



45 [0271] For example Compd. Nos. 1245 and 1600 exhibited the following NMR spectra. 

[0272] Comps. No. 1245: ""H NMR (270 MHz, CDCI3) 5 1.20-1.97 (m, 7H), 2.80-2.86 (m, 2H), 3.19 (t, J = 6.5 Hz, 
2H), 3.43 (s, 2H), 4.02 (d, J = 5.3 Hz, 2H), 5.52 (br s, 2H), 6.44 (d, J = 1 1 .9, 6.6 Hz, 1 H), 7.02 (br s, 1 H), 7.21 -7.32 (m, 5H). 
[0273] Compd. No. 1 600: 1 H NMR (270MHz, CDCI3) 5 1 .25-1 .97 (m, 9H), 2.82-2.87 (m, 2H), 3.21 (t, J = 6.5 Hz, 2H), 
3.44 (s, 2H), 4.06(d, J = 5.1 Hz, 2H), 5.98 (br s, 1H), 6.71 (d, J = 8.3 Hz, 1H), 6.87 (br s, 1H), 7.26 (s, 4H), 7.43 (dd, 

50 J = 5.9 Hz, 1 H), 7.64 (s, 1 H). 

[Example 1620] Synthesis of 1 -(4-chorobenzyl)-4-[[N-(4-isopropylphenylsulfonyl)glycyl]aminomethyl]piperidine 
(Compd. No. 869) 

55 [0274] A (piperidinomethyl)polystyrene resin (28 mg, 2.8 mmol/g) and 4-isopropylbenzenesulfonyl chloride (1.5 
equivalents) were added to a chloroform (2 mL) solution of 1-(4-chlorobenzyl)-4-[(glycylamino)methyl]piperidine (14: 

8 mg, 0.05 mmol). The resulting mixture was stirred at 25 °C for 1 6 hours, then filtered and concentrated to thereby 
afford 1-(4-chlorobenzyl)-4-[[N-(4-isopropylphenylsulfonyl)glycyl]aminomethyl]piperidine (Compd. No. 869) (22.1 mg. 
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92%). The purity was determined by RPLC/MS (86%). ESI/IVIS m/e 478 (M++H, C24H32N3O3S). 
[Examples 1621 to 1627] 

[0275] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1620. Data of ESI/IVIS, yields (mg) and yields (%) are 
collectively shown in Table 30. 

Table 3.0 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1621 


865 




450 


16.2 


72 


1622 


866 


^22'~'25^'^3N303S 


504 


8.8 


35 


1623 


867 


C23H24CIF6N3O3S 


572 


8.0 


28 


1624 


868 


*^23'^30^'N3O3S 


464 


9.6 


41 


1625 


870 


^22^28^^ ^3^3^ 


450 


8.8 


39 


1626 


871 


C25H34CIN3O3S 


492 


11.1 


45 


1627 


872 


^21 H26^^^3^3^ 


436 


9.6 


44 



[Example 1 628] Synthesis of 1 -(4-chlorobenzyl-4-[[2-(3-(4-trifluoromethylphenyl)ureido)acetylamino]methyl]piperidine 
(Compd. No. 852) 

[0276] A (piperidinomethyl)polystyrene resin (28 mg, 2.8 mmol/g) and 3-(trifluoromethyl)phenyl isocyanate (1 .3 
equivalents) were added to a chloroform (2 mL) solution of 1-(4-chlorobenzyl)-4-[(glycylamino)methyl]piperidine (14.8 
mg, 0.05 mmol). The resulting mixture was stirred at 25 °C for 16 hours, and an (aminomethyl)polystyrene resin was 
added to the obtained mixture. The resulting mixture was stirred at 25 °C for 1 6 hours to trap the remaining isocyanate. 
The obtained mixture was filtered and concentrated to thereby provide 1 -(4-chlorobenzyl)-4-[[2-(3-(4-trifluoromethylphe- 
nyl)ureido)acetylamino]methyl]piperidine (Compd. No. 852) (19 mg, 78%). The purity was determined by RPLC/MS 
(92%). ESI/MS m/e 483 (M++H, C23H26CIF3N4O2). 

[Examples 1629 to 1641] 

[0277] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1628. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 31. 



Table 31 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1629 


851 


C23H26CIF3N4O2 


483 


13.2 


55 


1630 


853 


C22H27CIN4O2 


416 


8.5* 


32 


1631 


854 


C23H2QCIN4O2 


429 


11.4* 


42 


1632 


855 


C23H29CIN4O2 


429 


10.1* 


37 


1633 


856 


C24H29CIN4O3 


457 


10.3* 


36 


1634 


857 


C23H2gCIN403 


445 


10.9* 


39 


1635 


858 


C23H29CIN4O3 


445 


8.6* 


31 


1636 


859 


^22^26^^2^4^2 


449 


11.0* 


39 


1637 


860 




440 


9.2* 


33 


1638 


861 


C22H27CIN4OS 


431 


13.3 


62 



Note: * indicates "yield (mg) of trifluoroacetate". 
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Table 31 (continued) 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1639 


862 


C23H29CIN4OS 


445 


15.3 


69 


1640 


863 


C23H29CIN4O2S 


461 


14.7 


64 


1641 


864 


C23H29CIN4O2S 


461 


13.1 


57 



[Example 1 6.42] Synthesis of 1 -(4-chlorobenzyl)-4-[[N-(3-ethoxybenzoyl)-D-phenylalanyl]aminomethyl]piperidine 
(Compd. No. 2091) 

[0278] Triethylamine (0.090 mL), N-(tert-butoxycarbonyl)-D-(phenylalanine) (122 mg), EDCI (89 mg) and HOBt (62 
mg) were added to a chloroform (3 mL) solution of 1 -(4-chlorobenzyl)-4-(aminomethyl)piperidine (1 00 mg). The result- 
ing mixture was stirred at room temperature for 17 hours, and the reaction mixture was washed with a 1 M aqueous 
solution of NaOH (2 mLx2) and brine (2 mL). The organic layer was dried and concentrated to thereby afford 1 -(4-chlo- 
robenzyl)-4-[[N-(tert-butoxycarbonyl)-D-phenylalanyl]amjnomethyl]piperidine. 

[0279] The resulting 1 -(4-chlorobenzyl)-4-[[N-(tert-butoxycarbonyl)-D-phenylalanyl]aminomethyl]piperidine was dis- 
solved in methanol (5 mL), and a 4 M dioxane solution of HCI was then added to the solution. The obtained solution 
was stirred at room temperature for 19 hours and concentrated. 

[0280] Triethylamine (0.090 mL), EDCI (90 mg) and HOBt (68 mg) were added to a chloroform solution (1 mL) of 

the obtained residue and 3-ethoxybenzoic acid (80 mg, 0.48 mmol). The resulting mixture was stirred at room temper- 
ature for 1 7 hours. The resulting reaction mixture was washed with a 1 M aqueous solution of NaOH (1 .5 mLx2) and 
brine (1 .5 mL). The organic layer was dried, concentrated and purified by column chromatography (Si02, dichlorometh- 
ane/methanol = 95:5) to provide 1-(4-chlorobenzyl)-4-[[N-(3-ethoxybenzoyl)-D-phenylalanyl]aminomethyl]piperidine 
(Compd. No. 2091) (183.5 mg, 82%). The purity was determined by RPLC/MS (99%). ESI/MS m/e 534.0 (M++H, 
C31H36CIN3O3). 

[Examples 1643 to 1657] 

[0281 ] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of 1642. Data of ESI/MS, yields (mg) and yields (%) are collectively 
shown in Table 32. 



Table 32 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1643 


2092 


C33H37CIN4O3 


572.8 


152.9 


64 


1644 


2093 


^27'~'36^'N303S 


518.0 


177.4 


82 


1645 


2094 


^29'~'34^'N303S 


539.9 


164.4 


73 


1646 


2095 


^28'^38^'N303 


500.0 


139.1 


66 


1647 


2096 


C31H42CIN3O3 


540.0 


161.7 


71 


1648 


2097 


C27H36CIN3O3 


485.8 


157.8 


78 


1649 


2098 


*^3l'^35^'2N303 


567.9 


172.2 


72 


1650 


2099 


^30'^34^'N3O3 


519.8 


144.7 


66 


1651 


2100 


C32H38CIN3O4 


564.0 


181.5 


77 


1652 


2101 


C38H42CIN3O4 


639.9 


192.3 


72 


1653 


2103 




577.8 


159.9 


66 


1654 


2104 


C28H36CIN3O5 


530.1 


99.7 


45 


1655 


2115 


C27H36CIN3O3 


486.2 


122.9 


60 


1656 


2116 




500.1 


118.3 


57 


1657 


2117 


C28H34CIN5O3 


524.1 


98.3 


45 
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[Reference Example 29] Synthesis of 1 -(tert-butoxycarbQnyl)-4-[[N-(3-(trifluoromethyl)benzQyl)glycyl]aminornethyl] 
piperidine 

[0282] N-[3-(Trifluoromethyl)benzoyl]glycine (4.22 g, 1 7.0 mmol), EDCI (4.25 g, 22.1 mmol), 1 -hydroxybenzotriazole 
5 hydrate (2.99 g, 22.1 mmol) and triethylamine (1 .72 g) were added to an anhydrous dichloromethane (200 mL) solution 
of 1 -(tert-butoxycarbonyl)-4-(aminomethyl)piperidine (4.03 g). The resulting reaction mixture was stirred at 25 °C for 
20 hours, and H2O (1 00 mL) was then added to the mixture. The obtained mixture was extracted with dichloromethane 
(50 mLx2). The extracts were combined, washed with H2O (50 mLx2) and brine (50 mL), dried (over MgS04) and 
concentrated to thereby afford a yellow oil. The obtained crude product was purified by column chromatography (Si02, 
10 70% ethyl acetate-hexane) to provide 1 -(tert-butoxycarbonyl)-4-[[N-(3-(trifluoromethyl)benzoyl)glycyl]aminomethyl] 
piperidine as a white solid (6.39 g, 85%). NMR(CDCl3, 300MHz) 5 1.4 (s, 9H), 1.0-1.8(m, 5H), 2.6-2.8 (m, 2H), 
3.1 5-3.3 (m, 2H), 4.0-4.3 (m, 4H), 6.6-6.7 (m, 1 H), 7.64(s, 1 H), 7.60 (dd, 1 H, J = 7.2, 7.2 Hz), 7.79 (d, 1 H, J = 7.2 Hz), 
8.0 (d, 1H, J = 7.2 Hz), 8.11 (s, 1H). The purity was determined by RPLC/MS (97%). ESI/MS m/e 444.3 (M++H, 
C21H28N3O4). 

15 

[Reference Example 30] Synthesis of 4-[[N-(3-(trifluoromethyl)benzoyl)glycyl]aminomethyl]piperidine 

[0283] A 1 M HCI-Et20 (55 mL) was added to a methanol (40 mL) solution of 1 -(tert- butoxycarbonyl)-4-[[N-(3-trifluor- 
omethyl)benzoyl]glycyl]aminomethyl]piperidine (2.29 g, 5.16 mmol). The obtained mixture was stirred at 25 °C for 15 

20 hours, and the solvent was removed under reduced pressure. A 2 M aqueous solution of NaOH (1 00 mL) was added 
to the mixture, and the resulting mixture was extracted with ethyl acetate (100 mLx3). The extracts were combined, 
washed with brine (50 mL), dried (over K2CO3) and concentrated to thereby afford a white solid. The obtained crude 
solid was purified by column chromatography (Si02, methanol/dichloromethane/triethylamine = 7:6:1) to provide 
4-[[N-(3-(trifluoromethyl)benzoyl)glycyl]aminomethyl]piperidine as a white solid (1 .27 g, 72%). The purity was deter- 

25 mined by RPLC/MS (98%). ESI/MS m/e 344.1 (M++H, C16H20N3O2). 

[Example 1658] Synthesis of 1-[3-(trifluoromethoxy)benzyl]-4-[(N-(3-(trifluoromethyl)benzoyl)glycyl)aminomethyl] 
piperidine (Compd. No. 927) 

30 [0284] An acetonitrile (1.0 mL) solution of 4-[[N-(3-trifluoromethyl)benzoyl]glycyl]aminomethyl]piperidine (19.9 mg, 
0.058 mmol) and a (piperidinomethyl)polystyrene (55 mg, 2.7 mmol base/g resin) were added to an acetonitrile (1.0 
mL) solution of 3-(trifluoromethoxy)benzyl bromide (12.3 mg, 0.048 mmol). The obtained mixture was stirred at 60 °C 
for 2.5 hours. Phenyl isocyanate (6.9 mg, 0.048 mmol) was added to the cooled reaction mixture, and the resulting 
mixture was stirred at 25°C for 1 hour. The reaction mixture was loaded onto a Varian™ SCX column and washed with 

35 methanol (20 mL). The product was eluted with a 2 M methanol solution of NH3 and concentrated to provide 1 -[3-(trif- 
luoromethoxy)benzyl]-4-[(N-(3-(trifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine (Compd. No. 927) as an off- 
white oil (22.8 mg, 91%). The purity was determined by RPLC/MS (99%). ESI/MS m/e 518.1 (M++H, C24H25F6N3O3). 

[Examples 1659 to 1710] 

40 

[0285] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1 658. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 33. 

45 Table 33 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1659 


875 


^23'~'26^3N3^2 


434 


6.3 


40 


1660 


876 


^23 '"'25 ^'''^3 '^3^2 


512 


4.3 


23 


1661 


877 


^24 *^ 25^^3^402 


459 


11.3 


68 


1662 


878 


^23'"' 25 '^S '^4^4 


479 


8.3 


48 


1663 


884 


^25'^ 29^3^403 


491 


10.8 


61 


1664 


885 


^24'^28'^3'^3^4^ 


512 


9.0 


49 


1665 


886 


^23'~'25'^4N302 


452 


12.7 


78 



286 
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Table 33 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




1666 


887 


^24'^25'^6N302 


502 


13.9 


77 


5 


1667 


888 


^23'"' 261^3^3 ^3 


450 


11.5 


71 




1668 


889 


^29'~'3o'^3'^3^2 


510 


12.4 


68 




1669 


890 


^27 '"'28 '"3'^ 3 ^2 


484 


12.0 


69 


10 


1670 


891 


C23H24CI2F3N3O2 


502 


11.4 


63 




1671 


892 


C24H28F3N3O3 


464 


11.7 


70 




1672 


893 


C24H26F3N5O5 


522 


13.9 


74 


1 0 


1673 


894 


^26'~'32'^3N3^3 


492 


11.3 


64 


1674 


895 


C24H28F3N3O2 


448 


4.8 


30 




1675 


896 


^24'~'25F3N402 


459 


17.5 


Q 




1676 


897 


*^24^^26'^3N304 


478 


9.2 


57 


20 


1677 


898 


^241^26 1^3^304 


478 


8.9 


55 




1678 


899 


C24H28F3N3O3 


464 


13.7 


82 




1679 


900 


^251^28 '^3^304 


492 


18.6 


Q 


25 


1680 


901 


^29'~'3o'^3'^3^2 


510 


13.7 


75 


1681 


902 


C23H24F3N50g 


524 


12.6 


67 




1682 


903 


^25'"' 30 '^31^3^4 


494 


14.0 


79 




1683 


906 


^25 '"1 30 '^3 '^3 ^2 


462 


11.2 


67 


30 


1684 


907 


^311^34^3^3^2 


538 


19.6 


75 




1685 


908 


^301^31 1^3^403 


553 


30.4 


76 




1686 


909 


^30*^31 '^3^403 


553 


12.6 


63 


35 


1687 


910 


C23H24CI2F3N3O2 


502 


11.0 


61 


1688 


911 


^23 '"'25^ "^3^302 


468 


20.2 


89 




1689 


912 


^ 23 24 ^ ''2 ^3 N 3 O2 


590 


20.2 


95 




1690 


913 


C24H28F3N3O3 


464 


12.6 


76 


40 


1691 


914 


^3o'~'32'~3'^3*^3 


540 


13.9 


72 




1692 


915 


C24H28F3N3O3 


464 


8.3 


25 




1693 


916 


^22'~'25F3N402 


435 


2.5 


8 


45 


1694 


917 


^22'~'25F3N402 


435 


2.7 


9 


1695 


918 


^26'~'30'~3N3O4 


506 


3.9 


22 




1696 


919 


C24H28F3N3O2 


448 


15.9 


99 




1697 


920 


C24H25F6N3O3 


518 


20.3 


81 


50 


1698 


921 


^27Fl28F3N302 


484 


15.5 


89 




1699 


922 


C20H26F3N3O2 


398 


7.3 


51 




1700 


923 


^29'~l29^'F3N302 


544 


12.5 


48 


55 


1701 


928 


^24^125^6^303 


518 


21.4 


86 




1702 


929 


^24'^28F3N302S 


480 


23.7 


Q 




1703 


930 


^24^28^3^302 


448 


21.3 


99 



287 
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Table 33 (continued) 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1704 


931 


^24'^25'^3N402 


459 


21.4 


97 


1705 


932 


C23H24CIF3N404 


513 


15.6 


63 


1706 


933 


C24H28F3N302 


448 


16.6 


77 


1707 


934 


^22'"' 25^^3^402 


435 


18.0 


43 


1708 


935 


^23'~'25'^3N404 


479 


15.1 


65 


1709 


936 


^23'^25'^3N404 


479 


15.4 


67 


1710 


1615 


C24H25F6N3O2S 


534.2 


26.3 


99 


Note: Q means "Quantitative". 



[Example 1711] Synthesis of 1 -[4-(dimethylamino)benzyl]-4-[[N-(3-(trif luoromethyl)benzoyl)glycyl]aminomethyl] 
piperidine (Compd. No. 937) 

[0286] A methanol (1.0 mL) solution of 4-[[N-(3-(trifluoromethyl)benzoyl)glycyl]aminomethyl]piperidine (20.0 mg, 
0.058 mmol) and NaBH3CN (16.5 mg) were added to a 5% acetic acid solution (1.0 mL) of 4-(dimethylamino)benzal- 
dehyde (30.4 mg, 0.204 mmol), and the resulting mixture was stirred at 60 °C for 1 9 hours. The solvent was evaporated 
to provide a solid. Acetonitrile (2.0 mL) and phenyl isocyanate (6.9 mg, 0.048 mmol) were added to the solid, and 
resulting mixture was stirred at 25 °C for 1 hour. The reaction mixture was loaded onto a Varian™ SCX column and 
washed with methanol (20 mL). The obtained crude product was eluted with a 2 M NH3-methanol (6 mL), and the 
eluate was concentrated to thereby afford 1-[4-(dimethylamino)benzyl]-4-[[N-(3-(trifluoromethyl)benzoyl)glycyl]ami- 
nomethyl]piperidine (Compd. No. 937) as an off-white oil (13.5 mg, 49%). The purity was determined by RPLC/MS 
(87%). ESI/MS m/e 477.3 (M++H, C25H31 F3N4O2). 

[Examples 1712 to 1729] 

[0287] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to Example 1711 . The obtained products, if necessary, were purified by preparative 
TLC (Si02) to provide the objective compounds. Data of ESI/MS, yields (mg) and yields (%) are collectively shown in 
Table 34. 



Table 34 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1712 


879 


^24 '"'26 '^3^304 


478 


13.0 


62 


1713 


880 


C24H26F3N3O4 


478 


16.3 


78 


1714 


881 


^23 '^25^'' 1^3^302 


512 


11.4 


51 


1715 


882 


^29'"' 30 ^^3 '^3 ^3 


526 


13.4 


58 


1716 


883 


^23 '"'25^' ^3 N3O2 


468 


7.9 


39 


1717 


904 


^23'~'26^3N3^3 


450 


3.3 


17 


1718 


905 


C21H23F3N4O4S 


485 


27.7 


98 


1719 


938 


C23H24CIF4N3O2 


486 


8.6 


30 


1720 


939 


^23 '"'24^' ^3 ^4^4 


513 


11.0 


37 


1721 


940 


^23'~'26^3'^3^3 


450 


5.5 


21 


1722 


941 


C24H24CIFPN3O2 


536 


11.2 


36 


1723 


987 


^3o'~'32'"3'^3^2 


524 


17.5 


76 


1724 


1449 


^25 '"1 30 '"3 '^3 ^2 


462 


21.6 


80 


1725 


1450 


^26'~'32^3'^3*-^2 


476 


23.5 


85 
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Table 34 (continued) 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1726 


1452 


^27'^35'^3N402 


505 


5.1 


17 


1727 


1453 


^26'"' 321^3^3 ^3 


492 


22.0 


77 


1728 


1454 


^25*^30 ^^3^303 


478 


21.4 


77 


1729 


1456 


^25'"' 28 '^S '^3^4 


492 


23.8 


83 



[Example 1730] Synthesis of 1-[3-hydroxy-4-methoxybenzyl]-4-[[N-(3-(trifluoromethyl)benzoyl)glycyl]aminomethyl] 
piperidine (Compd. No. 1452) 

[0288] A 5% acetic acid/methanol (1 .0 mL) solution of 4-[[N-(3-(trifluoromethyl)benzoyl)glycyl]aminomethyl]piperid- 
ine (20.0 mg, 0.058 mmol) and 3-hydroxy-4-methoxybenzaldehyde (33 mg) was added to a 5% acetic acid/methanol 

(1.0 mL) solution of NaBHgCN (16.5 mg), and the mixture was stirred at 60 °C for 15 hours. The resulting reaction 
mixture was then loaded onto a Varian™ SCX column and washed with methanol (15 mL). The obtained crude product 
was eluted with a 2 IVI NHs-methanol (5 mL) and concentrated to thereby afford 1-[3-hydroxy-4-methoxybenzyl]- 
4-[[N-(3-(trifluoromethyl)benzoyl)glycyl]aminomethyl]piperidine (Compd. No. 1452) (25.8 mg, 92%). The purity was 
determined by RPLC/MS (91%). ESI/MS m/e 480 (M++H, C24H28F3N3O4). 

[Examples 1731 to 1733] 

[0289] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1730. The obtained products, if necessary, were purified 
by preparative TLC to provide the objective compounds. Data of ESI/MS, yields (mg) and yields (%) are collectively 
shown in Table 35. 



Table 35 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1731 


1455 


^24'^28'^3N304 


480 


24.0 


86 


1732 


1647 


27 1^ 34^^3^302 


490.2 


23.6 


96 


1733 


1649 


26 32 '^3 '^3 ^2 


476.2 


23.1 


97 



[Example 1 734] Synthesis of 1 -(4-benzylbenzyl)-4-[[N-(3-(trifluoromethyl)benzoyl)glycyl]aminomethyl]piperidine 
(Compd. No. 926) 

[0290] A chloroform (1.0 mL) solution of methanesulfonyl chloride (4.2 mg, 0.037 mmol) and a (piperidinomethyl) 
polystyrene (54 mg, 2.7 mmol base/g resin) were added to a chloroform (1 .0 mL) solution of 4-(benzyl)benzyl alcohol 
(8.7 mg, 0.044 mmol), and the resulting mixture was stirred at 25°C for 15 hours. 4-[[N-(3-(Trifluoromethyl)benzoyl) 
glycyljaminomethyljpiperidine (15.1 mg, 0.044 mmol) and Kl (2 mg) were then added to the reaction mixture, and the 
resulting mixture solution was further stirred at 65 °C for 5 hours. Phenyl isocyanate (5.2 mg) was added to the cooled 
reaction mixture, and the obtained mixture was stirred at 25 °C for 1 hour. The resulting reaction mixture was loaded 
onto a Varian™ SCX column and washed with methanol (20 mL). The obtained crude product was eluted with a 2 M 
methanol solution of NH3 (5 mL) and concentrated to thereby afford 1 -(4-benzylbenzyl)-4-[[N-(3-(trifluoromethyl)ben- 
zoyl)glycyl]aminomethyl]piperidine (Compd. No. 926) as an off-white oil (5.6 mg, 29%). The purity was determined by 
RPLC/MS (94%). ESI/MS m/e 524.1 (M++H, C30H32F3N3O2). 

[Reference Example 31] Synthesis of 4-[[(N-(benzyloxvcarbonyl)glycyl)amino]methyl]-1-(tert-butoxycarbonyl) 
piperidine 

[0291] Triethylamine (2.8 mL, 20 mmol), N-(benzyloxycarbonyl)glycine (3.77 g, 18 mmol), EDCI (3.45 g, 18 mmol) 
and HOBt (2.43 g, 18 mmol) were added to a chloroform (80 mL) solution of 4-(aminomethyl)-1-(tert-butoxycarbonyl) 

piperidine (3.54 g, 1 6.5 mmol). The resulting mixture was stirred at room temperature for 1 5 hours, and a 2 M aqueous 
solution of NaOH (100 mL) was then added to the mixture. The organic layer was separated, and the aqueous layer 
was extracted with dichloromethane (100 mLx3). The organic layers were combined, dried over anhydrous sodium 
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sulfate, filtered and concentrated. The obtained crude product was purified by column cliromatograpliy (Si02, ethyl 
acetate) to provide 4-[[(N-(benzyloxycarbonyl)glycyl)amino]methyl]-1-(tert-butoxycarbonyl)piperidine as an amor- 
phous solid (6.27 g, 94%). 

[Reference Example 32] Synthesis of 4-[(glycylamino)methyl]-1 -(tert-butoxycarbonyl)piperidine 

[0292] A methanol (100 mL) solution of 4-[[(N-(benzyloxycarbonyl)glycyl)amino]methyl]-1-(tert-butoxycarbonyl)pip- 
eridine (6.26 g, 1 5.4 mmol) was hydrogenated in the presence of a 5% palladium carbon (620 mg) at room temperature 
for 7 hours. The catalyst was removed by filtration through Celite, and the filtrate was then concentrated to thereby 
afford 4-[(glycylamino)methyl]-1-(tert- butoxycarbonyl)piperidine as a solid (3.84 g, 92%). 

[Reference Example 33] Synthesis of 4-[[(N-(2-amino-5-chlorobenzoyl)glycyl)amino]methyl]-1 -(tert-butoxycarbonyl) 
piperidine 

[0293] Triethylamine (0.75 mL, 5.4 mmol), 2-amino-5-chlorobenzoic acid (840 mg, 4.9 mmol), EDCI (940 mg, 4.9 
mmol) and HOBt (660 mg, 4.9 mmol) were added to a chloroform (25 mL) solution of 4-[(glycylamino)methyl]-1-(tert- 
butoxycarbonyl)piperidine (1 .33 g, 4.90 mmol). The resulting mixture was stirred at room temperature for 3 hours, and 
a 2 M aqueous solution of NaOH (20 mL) was then added to the mixture. The organic layer was separated, and the 
aqueous layer was extracted with dichloromethane (20 mLx3). The organic layers were combined, dried over anhy- 
drous sodium sulfate, filtered and concentrated. The obtained crude product was purified by column chromatography 
(Si02, ethyl acetate) to thereby provide 4-[[(N-(2-amino-5-chlorobenzoyl)glycyl)amino]methyl]-1 -(tert-butoxycarbonyl) 
piperidine as a solid (1 .63 g, 78%). 

[Reference Example 34] Synthesis of 4-[[(N-(2-amino-5-chlorobenzoyl)glycyl)amino]methyl]piperidine 

[0294] A 4 M dioxane solution of HCI (9.5 mL) was added to a methanol (20 mL) solution of 4-[[(N-(2-amino-5-chlo- 

robenzoyl)glycyl)amino]methyl]-1 -(tert-butoxycarbonyl)piperidine (1.63 g, 3.84 mmol), and the resulting mixture was 
stirred at room temperature for 6 hours. The reaction mixture was concentrated, and a 2 M aqueous solution of NaOH 
(20 mL) was added to the resulting residue. The obtained mixture was extracted with dichloromethane (20 mLx3). 
The organic layers were combined, dried over anhydrous sodium sulfate, filtered and concentrated to thereby afford 
4-[[(N-(2-amino-5-chlorobenzoyl)glycyl)amino]methyl]piperidine (1.19 g, 95%). NMR (CDCI3, 270MHz) 5 1.10-1.76 
(m, 4H), 2.55 (td, J = 2.4 and 12.2 Hz, 2H), 3.00-3.10 (m, 2H), 3.17 (t, J = 6.2 Hz, 2H), 3.48 (s, 2H), 4.03 (d, J = 4.9 
Hz, 2H), 5.50 (br. s, 2H), 6.11-6.23 (m, 1H), 6.60 (d. J = 8.8 Hz, 1H), 6.85-7.02 (m, 1H), 7.15 (dd, J = 2.7and 8.8 Hz, 
1H), 7.38 (d, J = 2.4 Hz, 1H). ESI/MS m/e 325.2 (M++H, C^5H23CIN402). 

[0295] Further, 4-[[(N-(2-amino-5-bromobenzoyl)glycyl)amino]methyl]piperidine was synthesized by using the cor- 
responding starting material and reactants according to Reference Examples 33 and 34. 951 mg, 64% (two steps); 
ESI/MS m/e 369.2 (M++H, Ci5H2iBrN402). 

[Example 1735] Synthesis of 4-[[(N-(2-(tert-butoxycarbonylamino)-4, 5-difluorobenzoyl)glycyl)amino]methyl]- 
1 -(4-chlorobenzyl)piperidine 

[0296] Triethylamine (1.1 mL, 8 mmol), 2-(tert-butoxycarbonylamino)-4,5-difluorobenzoic acid (607 mg, 2.2 mmol), 
EDCI (422 mg, 2.2 mmol) and HOBt (337 mg, 2.2 mmol) were added to a dichloromethane (20 mL) solution of 1 -(4-chlo- 
robenzyl)-4-[(glycylamino)methyl]piperidine dihydrochloride (738 mg, 2 mmol), and the resulting mixture was stirred 
at room temperature for 1 4 hours. A 0.6 M aqueous solution of NaOH (50 mL) was then added to the mixture, and the 
obtained mixture was extracted with dichloromethane (3 times). The organic layers were combined, dried over anhy- 
drous sodium sulfate, filtered and concentrated to thereby provide 4-[[(N-(2-(tert-butoxycarbonylamino)-4,5-difluor- 
obenzoyl)glycyl)amino]methyl]-1-(4-chlorobenzyl)piperidine (1.01 g, 92%). ESI/MS m/e 551.3 (M++H, 
C27H33CIF2N4O4). 

[0297] Moreover, 4-[[(N-(2-(tert-butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl)amino]methyl]-1 -(4 chlo- 
robenzyl)piperidine was synthesized by using the corresponding starting material and reactants according to the above 
method. 3.03 g, 82%; ESI/MS m/e 583.2 (M++H, C28H34CIF3N4O4). 

[Reference Example 35] Synthesis of 4-[[(N-(2-amino-5-trifluoromethylbenzoyl)glycyl)amino]methyl]piperidine 

[0298] A 5% formic acid/methanol solution (10 mL) of 1-(4-chlorobenzyl)-4-[[(N-(2-amino-5-trifluoromethylbenzoyl) 

glycyl)amino]methyl]piperidine (447 mg, 0.93 mmol) and Pd(OH)2 (60 mg, 0.23 mmol) was stirred at 50 °C for 14 hours. 
The palladium catalyst was removed by filtration through Celite, and the filtrate was concentrated. A 1 M aqueous 
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solution of NaOH (1 5 mL) was added to the resulting residue, and the obtained mixture was extracted with ethyl acetate 
(30 mLx3). The organic layers were combined, dried over anhydrous sodium sulfate, filtered and concentrated. The 
obtained crude product was purified by column chromatography (Si02 ethyl acetate/methanol/triethylamine = 70:25: 
5) to thereby afford 4-[[(N-(2-amino-5-trifluoromethylbenzoyl)glycyl)amino]methyl]piperdine (284mg, 86%). ESI/MS m/ 

5 e 359.0 (M++H, 6H21 F3N4O2). 

[0299] Furthermore, 4-[[(N-(2-amino-4,5-difluorobenzoyl)glycyl)amino]methyl]piperidine, 4-[[N-(2-(tert-butoxycarbo- 
nylamino)-5-trifluoromethoxybenzoyl)glycyl]aminomethyl]piperidine and 4-[[(N-(2-(tert-butoxycarbonylamino)-5-trif- 
luoromethoxybenzoyl)glycyl)amino]methyl]plperidine were synthesized by using the respective corresponding starting 
materials and reactants according to the above method. 

10 [0300] 4-[[(N-(2-amino-4,5-difluorobenzoyl)glycyl)amino]methyl]piperidine: 564 mg, 89%; ESI/MS m/e 327.2 (M++H, 

C15H20F2N4O2). 

[0301] 4-[[(N-(2-(tert-butoxycarbonylamino)-5-trifluoromethoxybenzoyl)glycyl)amino]methyl]piperidine: 
quantitative; 1H NMR (CDCI3, 400MHz) 5 1.10-1.25 (m, 2H), 1.45-1.73 (m, 3H), 1.51 (s, 9H), 2.53-2.64 (m, 2H), 
3.04-3.13 (m, 2H), 3.22 (t, J = 6.3 Hz, 2H), 4.09 (d, J = 4.6 Hz, 2H), 5.91 (br. s, 1H), 7.08 (br, s., 1H), 7.32 (d.J= 9.0 
15 Hz, 1 H), 7.38 (s, 1 H), 8.43 (d, J = 9.0 Hz, 1 H). 

[0302] 4-[[(N-(2-(tert-butoxycarbonylamino)-4,5-difluorobenzoyl)glycyl)amino]methyl]piperidine: 310 mg, 40%; ESI/ 
MS m/e 427.3 (M++H, C20H28F2N4O4). 

[0303] 4-[[(N-(2-(tert-butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl)amino]methyl]piperldine: 1 .35 g, 57%; 
ESI/MS m/e 459.3 (M++H, C21H29F3N4O4). 

20 

[Example 1736] Synthesis of 4-[[N-(2-amino-5-chlorobenzoyl)glycyl]aminomethyl]-1 -(4-ethoxybenzyl)piperidine 
(Compd. No. 1429) and 1-(4-ethoxybenzyl)-4-[[N-(2-(4-ethoxybenzyl)amino-5-chlorobenzoyl)glycyl]aminomethyl] 
piperidine (Compd. No. 1433) 

25 [0304] A methanol (0.4 mL) solution of sodium cyanoborohydride (1 40 mmol) was added to a mixture of 4-[[N-(2-ami- 
no-5-chlorobenzoyl)glycyl]aminomethyl]piperidine (0.10 mmol) with 4-ethoxybenzaldehyde (0.10 mmol), acetic acid 
(0.050 mL) and methanol (1 .6 mL), and the resulting mixture was stirred at 60 °C for 14 hours. The obtained reaction 
mixture was loaded onto a Varian™ SCX column and washed with methanol (20 mL). The resulting products were 
eluted with a 2 M methanol solution of NH3, concentrated and purified by preparative TLC (Si02, ethyl acetate/methanol) 

30 to thereby provide 4-[[N-(2-amino-5-chlorobenzoyl)glycyl]aminomethyl]-1 -(4-ethoxybenzyl)piperidine (Compd. No. 
1 429) and 1 -(4-ethoxybenzyl)-4-[[N-(2-(4-ethoxybenzyl)amino-5-chlorobenzoyl)glycyl]aminomethyl]piperidine 
(Compd. No. 1433). 

[0305] Compd. No. 1 429: 4.5 mg; 20%. The purity was determined by RPLC/MS (95%). ESI/MS m/e 459.2 (M++H, 

C24H31CIN4O3). 

35 [0306] Compd. No. 1433: 8.4 mg, 28%. The purity was determined by RPLC/MS (98%). ESI/MS m/e 593.2 (M++H, 
C33H41CIN4O4). 

[Examples 1737 to 1779] 

40 [0307] The compounds used in the present invention were synthesized by using respective starting materials and 
reactants according to the method of Example 1 736. Data of ESI/MS, yields (mg) and yields (%) are collectively shown 
in Table 36. 



Table 36 



45 



50 



55 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1737 


1430 


C24H29CIN4O4 


473.0 


3.1 


13 


1738 


1431 


C24H3iBrN403 


505.2 


5.8 


23 


1739 


1432 




517.0 


4.1 


16 


1740 


1434 


C33H4iBrN406 


637.2 


9.7 


30 


1741 


1435 


C24H31CIN4O2 


443.2 


9.7 


44 


1742 


1436 


C25H33CIN4O2 


457.2 


12.5 


55 


1743 


1437 


C25H33CIN4O3 


473.2 


9.4 


40 


1744 


1438 


C24H3iBrN402 


489.2 


5.9 


24 
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Table 36 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




1745 


1439 


C25H33BrN402 


503.2 


15.2 


61 


5 


1746 


1440 


C25H33BrN403 


519.2 


11.0 


43 




1747 


1441 




507.2 


9.3 


37 




1748 


1442 


C33H41CIN4O2 


561.4 


6.8 


24 


10 


1749 


1443 


C35H45CIN4O2 


589.4 


9.8 


33 




1750 


1444 


C35H45CIN4O4 


621.4 


9.4 


30 




1751 


1445 


C33H4iBrN402 


605.2 


6.5 


21 


1 0 


1752 


1446 


C35H45BrN402 


635.2 


10.7 


34 


1753 


1447 


C35H45BrN404 


665.4 


12.4 


37 




1754 


1448 


^31 H3yBrN402S2 


643.2 


7.6 


24 




1755 


1457 


C24H32CIN5O2 


458.2 


4.5 


20 


20 


1756 


1458 


C23H29CIN4O4 


461.2 


6.0 


26 




1757 


1459 


C24H32BrN502 


504.0 


6.8 


27 




1758 


1460 


^23'~'29B''N404 


505.0 


8.0 


32 


25 


1759 


1461 


C31H37CIN406 


597.2 


5.9 


20 


1760 


1462 


C3iH37BrN40e 


643.2 


6.0 


19 




1761 


1514 


C26H36CIN5O2 


486.2 


5.5 


23 




1762 


1515 


C23H29CIN4O4 


463.0 


5.8 


25 


30 


1763 


1516 


C26H36BrN502 


530.2 


4.2 


16 




1764 


1517 


C23H29BrN404 


505.0 


6.5 


26 




1765 


1518 


C31H37CIN406 


597.2 


4.3 


14 


35 


1766 


1519 


C3iH37BrN406 


641.2 


5.3 


17 


1767 


1570 


C23H29CIN402S 


461.0 


2.7 


12 




1768 


1571 


^31 ^"137^1^40282 


597.2 


4.9 


16 




1769 


1651 


C37H49BrN402 


663.2 


5.5 


17 


40 


1770 


1652 


C26H35BrN402 


515.2 


6.0 


23 




1771 


1653 


C35H45BrN402 


633.2 


5.0 


16 




1772 


1654 


C25H33BrN402 


501.0 


6.2 


25 


45 


1773 


1655 


C37H49CIN402 


617.4 


5.6 


18 


1774 


1656 


C26H35CIN402 


471.2 


5.9 


25 




1775 


1657 


C35H45CIN402 


589.2 


4.6 


16 




1776 


1658 


C25H33CIN402 


457.2 


5.3 


23 


50 


1777 


1785 


^261^33 1^3^402 


491.2 


4.7 


12.8 




1778 


1786 


^25H29F3N403 


491.2 


3.7 


10.1 




1779 


1804 


^26'~'32'~2N4^2 


459.2 


3.3 


9.6 



55 
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[Example 1 780] Synthesis of 4-[[N-(2-aminQ-5-trifluQrQmethQxybenzQyl)glycyl]aminQmethyl]-1 -(4-isQpropylbenzyl) 
piperidine (Compel. No. 1903) 

[0308] Acetic acid (1 0 mL) was added to a mixture of 4-[[N-(2-(tert-butoxycarbonylamino)-5-(trifluoromethoxy)ben- 
zoyl)glycyl]aminometliyl]piperidine (0.050 mmol) with 4-isopropylbenzaldehyde (0.060 mmol), NaHgCN (0.15 mmol) 
and methanol (1.3 mL), and the resulting mixture was stirred at 60 °C for 8 hours, cooled to room temperature, then 
loaded onto a Varian™ SCX column and washed with methanol (1 0 mL). The obtained crude product was eluted with 
a 2 M methanol solution of NH3 (5 mL) and concentrated. A 4 M dioxane solution of HCI (2 mL) was then added to the 
resulting residue, and the obtained solution was stirred at room temperature overnight, concentrated and then purified 
by preparative TLC to provide 4-[[N-(2-amino-5-trifluoromethoxybenzoyl)glycyl]aminomethyl]-1 -(4-isopropylbenzyl) 
piperidine (Compd. No. 1 903) (6.6 mg, 26%). The purity was determined by RPLC/IVIS (93%). ESI/MS m/e 507 (M++H, 

^26*^ 33 ^3 '^4^3)- 
[Examples 1781 to 1783] 

[0309] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1 780. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 37. 



Table 37 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1781 


1904 


^26'"' 33 '^4^3 


507 


9.6 


37.9 


1782 


1917 


^25'~'31 F3N4O5 


525.2 


1.2 


3.1 


1783 


1918 


C24H29F3N4O4 


495.2 


2.8 


7.5 



[Example 1 784] Synthesis of 4-[[N-(2-amino-4,5-difluorobenzoyl)glycyl]aminomethyl]-1 -(5-bromo-2-ethoxybenzyl) 
piperidine (Compd. No. 2052) 

[0310] NaBHgCN (0.25 mmol) was added to a mixture of 4-[[N-(2-(tert-butoxycarbonylamino)-4,5-difluorobenzoyl) 
glycyl)]aminomethyl]piperidine (0.050 mmol) with 5-bromo-2-ethoxybenzaldehyde (0. 1 5 mmol), methanol (1 .2 mL) and 
acetic acid (0.030 mL). The resulting mixture was stirred at 50 °C for 13 hours, cooled to room temperature, loaded 
onto a Varian™ SCX column and washed with methanol (5 mL x 3). The obtained crude product was eluted with a 2 
M methanol solution of NH3 (5 mL) and concentrated. Dichloromethane (1 mL) and trifluoroacetic acid (0.50 mL) were 
added to the resulting residue, and the mixture was stirred at room temperature for 1 0 minutes. The reaction mixture 
was concentrated, and the residue was dissolved in methanol. The resulting solution was loaded onto a Varian™ SCX 
column and washed with methanol (5 mL). The obtained crude product was eluted with a 2 M methanol solution of 
NH3 (5 mL), concentrated and purified by preparative TLC (Si02, ethyl acetate/methanol = 1 0:1 ) to provide 4-[[N-(2-ami- 
no-4,5-difluorobenzoyl)glycyl]aminomethyl)-1-(5-bromo-2-ethoxybenzyl)piper-idine (Compd. No. 2052) (10.2 mg, 
38%). The purity was determined by RPLC/MS (96%). ESI/MS m/e 539.2 (M++H, C24H29BrF2N403). 

[Examples 1785 to 1792] 

[031 1 ] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1784. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 38. 



Table 38 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1785 


2053 


^30*~'34'^2N4^4 


553.4 


12.7 


46 


1786 


2054 


^271^30 '^2'^4^3 


497.2 


13.7 


55 


1787 


2055 


^23'~'28'^2'^4^4 


463.2 


10.1 


44 


1788 


2056 


^22^24^''^3^4^2 


515.2 


7.7 


30 


1789 


2057 


^23 ^27 ^'^^2 ^4^3 


527.0 


8.6 


33 
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Table 38 (continued) 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1790 


2058 




477.2 


6.4 


27 


1791 


2059 


^281^30 1^2^403 


509.4 


6.7 


26 


1792 


2060 


^25'^32'^2N405 


507.2 


7.2 


28 



[Example 1 793] Synthesis of 4-[[N-(2-amino-4,5-difluorobenzoyl)glycyl]aminomethyl]-1-(3,4-diethoxybenzyl)piperidine 
(Compd. No. 2065) 

[0312] NaBHgCN (0.25 mmol) was added to a mixture of 4-[[N-(2-(tert-butoxycarbonylamino)-4,5-difluorobenzoyl) 
glycyl]aminomethyl]piperidine (0.050 mmol) with 3,4-diethoxybenzaldehyde (0.15 mol), methanol (1.2 mL) and acetic 
acid (0.050 mL), and the obtained mixture was stirred at 50 °C overnight, cooled to room temperature, loaded onto a 
Varian™ SCX column and washed with methanol (5 mLx2). The obtained product was eluted with a 2 M methanol 
solution of NH3 (5 mL) and concentrated. Dichloromethane (2 mL) and phenyl isocyanate (0.10 mL) were added to the 
obtained residue, and the resulting mixture was stirred at room temperature for 1 hour, loaded onto a Varian™ SCX 
column and washed with methanol (5 mL). The obtained product was eluted with a 2 M methanol solution of NH3 (5 
mL) and concentrated. The residue was dissolved in methanol (0.25 mL), and a 4 M dioxane solution of HCI (0.125 
mL) was added to the resulting solution. The obtained mixture was stirred at room temperature overnight and concen- 
trated. The resulting residue was dissolved in methanol, loaded onto a Varian™ SCX column and washed with methanol 
(5 mLx2). The obtained crude product was eluted with a 2 M methanol solution of NH3 (5 mL) and concentrated to 
thereby afford 4-[[N-(2-amino-4,5-difluorobenzoyl)glycyl]aminomethyl]-1 -(3,4-diethoxybenzyl)piperidine (Compd. No. 
2065) (21.2 mg, 84%). The purity was determined by RPLC/MS (97%). ESI/MS m/e 505.2 (M++H, C26H34F2N4O4). 

[Examples 1794 to 1808] 

[0313] The compounds used in the present invention were synthesized by using the respective corresponding raw 
materials and reactants according to the method of Example 1 793. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 39. 



Table 39 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1794 


2061 


^23'^27'^3N402 


449.2 


12.6 


56 


1795 


2062 


^23'^27'^3N403 


465.2 


19.7 


85 


1796 


2063 


^25'^32'^2N404 


491.2 


19.8 


81 


1797 


2064 


C22 Fl 24 ^ ^3 ^ 4^2 


515.2 


17.5 


68 


1798 


2066 


C29H32F2N4O3 


523.2 


18.0 


69 


1799 


2067 


^26'~'34^2N402 


473.2 


21.9 


93 


1800 


2068 


C22FI24CIF3N4O2 


469.2 


11.2 


48 


1801 


2069 


^24^30'^2N4O3 


461.4 


20.2 


88 


1802 


2070 


^23^27^'^^2^4^3 


527.2 


17.7 


67 


1803 


2071 


^241^30 '^2'^4^4 


477.2 


10.9 


46 


1804 


2072 


^25'~'32^2N403 


475.2 


19.3 


81 


1805 


2073 


^29^32^2^403 


523.2 


22.8 


87 


1806 


2074 


C29H32F2N4O4 


539.2 


22.5 


84 


1807 


2075 


C23H27F3N4O3 


465.2 


14.9 


64 


1808 


2076 


C22H24F4N4O2 


453.2 


21.9 


97 
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[Example 1 809] Synthesis of 4-[[N-(2-aminQ-4,5-difluQrQbenzQyl)glycyl]aminQmethyl]-1 -(2-hydrQxy-3-methylbenzyl) 
piperidine (Compel. No. 2106) 

[0314] NaBHgCN (0.40 mmol) was added to a mixture of 4-[[N-(2-(tert-butoxycarbonylamino)-4,5-difluorobenzoyl) 
glycyl]aminometliyl]piperidine (0.050 mmol) witli 2-hydroxy-3-methylbenzaldehyde (0.25 mmol), methanol (1 .0 mL) 
and acetic acid (0.040 mL). The resulting mixture was stirred at 50 °C overnight, cooled to room temperature, loaded 
onto a Varian™ SCX column and washed with methanol (5 mLx2). The obtained crude product was eluted with a 2 
M methanol solution of NH3 (5 mL) and concentrated. The residue was dissolved in ethyl acetate/methanol = 5:1 (1 
mL), loaded onto a Varian™ SCX column, eluted with ethyl acetate/methanol = 5:1 (5 mL) and concentrated. The 
residue was dissolved in methanol (2 mL), and a 4 M dioxane solution of HCI (0.50 mL) was added to the resulting 
solution. The obtained mixture was stirred at room temperature overnight and concentrated. The residue was dissolved 
in methanol, loaded onto a Varian™ SCX column and washed with methanol (5 mLx2). The obtained crude product 
was eluted with a 2 M methanol solution of NH3 (5 mL), concentrated and purified by preparative TLC to thereby provide 
4-[[N-(2-amino-4,5-difluorobenzoyl)glycyl]aminomethyl]-1 -(2-hydroxy-3-methylbenzyl)piperidine (Compd. No. 21 06). 
The purity was determined by RPLC/MS (97%). ESI/MS m/e 447.0 (M++H, C23H28F2N4O3). 

[Examples 1810 to 1823] 

[0315] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1 809. Data of ESI/MS, yields (mg) and yields (%) are 
collectively shown in Table 40. 



Table 40 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1810 


2077 




467.2 


3.7 


16 


1811 


2078 


^24^)30^2^404 


477.2 


1.9 


8 


1812 


2079 


^30'~'34F2N4O4 


553.4 


4.8 


17 


1813 


2080 


^22^^25^) F2N4O3 


467.2 


13.5 


58 


1814 


2081 


^22^)25^)^2^403 


467.2 


13.8 


59 


1815 


2082 


23 28 F2 4 O4 


463.2 


9.6 


42 


1816 


2105 


023F'28F2N404 


463.2 


ND 


ND 


1817 


2106 


^23'~'28F2N403 


447.0 


ND 


ND 


1818 


2107 


C2QH23BrF2N402S 


503.1 


ND 


ND 


1819 


2108 


025F'28F2N4O2S 


487.2 


ND 


ND 


1820 


2109 


C2oH23BrF2N403 


487.0 


ND 


ND 


1821 


2110 


C22H28F2N403 


435.1 


ND 


ND 


1822 


2111 


022)~)240) F3N4O2 


469.0 


ND 


ND 


1823 


2112 


C24H29BrF2N404 


557.0 


ND 


ND 


Note: ND means "Not Determined". 



[Example 1 8241 Synthesis of 4-[[N-(2-amino-4,5-difluorobenzoyl)glycynaminomethyn-1 -(3-amino-4-methylbenzyl) 
piperidine (Compd. No. 2114) 

[0316] NaBHgCN (0.50 mmol) was added to a mixture of 4-[[N-(2-(tert-butoxycarbonylamino)-4,5-difluorobenzoyl) 
glycyl]aminomethyl]piperidine (0.050 mmol) with 4-methyl-3-nitrobenzaldehyde (0.25 mmol), methanol (1.2 mL) and 
acetic acid (0.050 mL). The resulting mixture was stirred at 50 °C overnight, cooled to room temperature, loaded onto 
a Varian™ SCX column and washed with methanol (5 mLx2). The obtained product was eluted with a 2 M methanol 
solution of NH3 (5 mL) and concentrated. The residue was dissolved in ethyl acetate/methanol = 2:1 (2 mL), loaded 
onto a Varian™ Si column, eluted with ethyl acetate/methanol = 2:1 (6 mL) and concentrated. The obtained residue 
was dissolved in methanol (1 mL), and a 4 M dioxane solution of HCI (0.50 mL) was added to the resulting solution. 
The obtained mixture was stirred at room temperature overnight and concentrated. The resulting residue was dissolved 
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in methanol, loaded onto a Varian™ SCX column, washed with methanol (5 mLx2), then eluted with a 2 M methanol 
solution of NHg (5 mL) and concentrated to thereby afford 4-[[N-(2-amino-4,5-difluorobenzoyl)glycyl]aminomethyl]- 
1-(4-methyl-3-nitrobenzyl)piperidine. 

[0317] A mixture of the resulting 4-[[N-(2-amino-4,5-difluorobenzoyi)glycyl]aminomethyl]-1 -(4-methyl-3-nitrobenzy) 
piperidine with a 5% palladium carbon (15 mg) and methanol (2 mL) was stirred at room temperature under a hydrogen 
atmosphere for 4 hours. The palladium catalyst was removed by filtration through Celite, and the filtrate was concen- 
trated and purified by preparative TLC (Si02, ethyl acetate/methanol = 3:1) to thereby provide 4-[[N-(2-amino-4, 5-di- 
fluorobenzoyl)glycyl]aminomethyl]-1 -(3-amino-4-methylbenzyl)piperidine (Compd. No. 21 1 4) (2.9 mg, 1 3%). The purity 
was determined by RPLC/MS (100%). ESI/MS m/e 446.1 (M++H, C23H29F2N5O2). 

[Example 1 825] Synthesis of 4-[[N-(2-amino-4,5-difluorobenzoyl)glycyl]aminomethyl]-1-(3-amino-4-methoxybenzyl) 
piperidine (Compd. No. 2113) 

[0318] The title compound 4-[[N-(2-amino-4,5-difluorobenzoyl)glycyl]aminomethyl]-1 -(3-amino-4-methoxybenzyl) 
piperidine (Compd. No. 2113) was synthesized by using the corresponding starting material and reactants according 
to the method of Example 1824. 4.6 mg, 20% yield; ESI/IVIS m/e 462.2 (l\/l++H, C23H29F2N5O3). 

[Example 1826] Synthesis of 1 -(3-amino-4-hydroxybenzyl)-4-[[N-(2-(tert-butoxycarbonylamino)-4,5-difluorobenzoyl) 
glycyl]aminomethyl]piperidine 

[0319] A methanol (3.2 mL) solution of NaBH3CN (1 .58 mmol) was added to a mixture of 4-[[N-(2-(tert-butoxycarb- 
onylamino)-4,5-difluorobenzoyl)glycyl]aminomethyl]piperidine (0.35 mmol) with 4-hydroxy-3-nitrobenzaldehyde (1.22 
mmol), methanol (3.8 mL) and acetic acid (0.1 75 mL), and the resulting mixture was stirred at 50 °C overnight, cooled 
to room temperature, loaded onto a Varian™ SCX column and washed with methanol (5 mLx2). The obtained crude 
product was eluted with a 2 IVI methanol solution of NH3 (5 mL) and concentrated. The residue was dissolved in ethyl 
acetate/methanol = 5:1 , loaded onto a Varian™ Si column, eluted with ethyl acetate/methanol = 5:1 (10 mL) and con- 
centrated to thereby afford 4-[[N-(2-(tert-butoxycarbonylamino)-4,5-difluorobenzoyl)glycyl]aminomethyl]-1 -(4-hydroxy- 
3-nitrobenzyl)piperidine (175 mg, 87%). 

[0320] A mixture of the resulting 4-[[N-(2-(tert-butoxycarbonylamino)-4,5-difluorobenzoyl)glycyl]aminomethyl]- 
1-(4-hydroxy-3-nitrobenzyl)piperidine with a 10% palladium carbon (45 mg) and methanol (5 mL) was stirred at room 

temperature under a hydrogen atmosphere for 4 hours. The palladium catalyst was removed by filtration, and the filtrate 
was concentrated to provide 1 -(3-amino-4-hydroxybenzyl)-4-[[N-(2-(tert-butoxycarbonylamino)-4,5-diffuorobenzoyl) 
glycyl]aminomethyl]piperidine (100 mg, 60%). 

[Example 1827] Synthesis of 4-[[N-(2-amino-4,5-difluorobenzoyl)glycyl]aminomethyl]-1-(3-amino-4-hydroxybenzyl) 
piperidine (Compd. No. 2141) 

[0321] A 4 M dioxane solution of HCI (0.50 mL) was added to a methanol (1 mL) solution of 1-(3-amino-4-hydroxy- 
benzyl)-4-[[N-(2-(tert-butoxycarbonylamino)-4,5-difluorobenzoyl)glycyl]aminomethyl]piperidine (20.0 mg, 0.035 
mmol), and the resulting mixture was stirred at room temperature overnight and concentrated. The obtained residue 
was then dissolved in methanol, loaded onto a Varian™ SCX column, washed with methanol (5 mLx 2), eluted with 
a 2 M methanol solution of NH3 (5 mL) and concentrated to thereby afford 4-[[N-(2-amino-4,5-difluorobenzoyl)glycyl] 
aminomethyl]-1-(3-amino-4-hydroxybenzyl)piperidine (Compd. No. 2141) (17.6 mg, quantitative). The purity was de- 
termined by RPLC/MS (85%). ESI/MS m/e 448.3 (M++H, C22H27F2N5O3). 

[Examples 1828 to 1831] 

[0322] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the methods of Examples 1826 and 1827. The obtained products, if necessary, 
were purified by preparative TLC to provide the objective compounds. Data of ESI/MS and yields (mg) and yields (%) 
in the final steps are collectively shown in Table 41 . 



Table 41 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1828 


2140 




476.3 


6.7 


28.4 


1829 


2144 




494.2 


18.7 


82.0 
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Table 41 (continued) 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1830 


2145 


*^23'^28'^3N503 


480.3 


19.8 


63.7 


1831 


2146 




508.3 


13.5 


81.7 



[Example 1832] Synthesis of 1-(3-amino-4-chlorobenzyl)-4-[[N-(2-(tert-butoxycarbonylamino)-4,5-difluorobenzoyl) 
glycyl]aminomethyl]piperidine 

10 

[0323] A methanol (1 .3 mL) solution of NaBHgCN (0.63 mmol) was added to a mixture of 4-[[N-(2-(tert-butoxycarb- 
onylamino)-4,5-difluorobenzoyl)glycyl]aminomethyl]piperidine (0.14 mmol) with 4-chloro-3-nitrobenzaldehyde (0.50 
mmol), methanol (1 .5 mL) and acetic acid (0.070 mL). The resulting mixture was stirred at 50 °C overnight, cooled to 
room temperature, loaded onto a Varian™ SCX column and washed with methanol. The obtained product was eluted 
15 with a 2 M methanol solution of NH3 and concentrated. The residue was dissolved in ethyl acetate/methanol = 5:1, 
loaded onto a Varian™ Si column, eluted with ethyl acetate/methanol = 5:1 (6 mL) and concentrated to thereby provide 
4-[[N-(2-(tert-butoxycarbonylamino)-4,5-difluorobenzoyl)glycyl]aminomethyl]-1-(4-chloro-3-nitrobenzyl)piperidine (44 
mg, 53%). ESI/MS m/e 596.3 (M++H). 

[0324] A mixture of 4-[[N-(2-(tert-butoxycarbonylamino)-4,5-difluorobenzoyl)glycyl]aminomethyl]-1 -(4-chloro-3-ni- 
20 trobenzyl)piperidine (121 mg, 0.20 mmol) with a 10% palladium carbon (85 mg), ethyl acetate (10 mL) and methanol 
(1 mL) was stirred at room temperature under a hydrogen atmosphere for 1 9 hours. The palladium catalyst was removed 
by filtration, and the filtrate was concentrated to thereby afford 1-(3-amino-4-chlorobenzyl)-4-[[N-(2-(tert-butoxycarbo- 
nylamino)-4,5-difluorobenzoyl)glycyl]aminomethyl]piperidine (78 mg, 68%). 

25 [Example 1 833] Synthesis of 1-(3-amino-4-chlorobenzyl)-4-[[N-(2-amino-4,5-difluorobenzoyl)glycyl]aminomethyl] 
piperidine (Compd No. 2142) 

[0325] The title compound 1 -(3-amino-4-chlorobenzyl)-4-[[N-(2-amino-4,5-difluorobenzoyl)glycyl]aminomethyl]pipe- 
ridine (Compd. No. 2142) was synthesized by using the corresponding starting material and reactants according to 
30 the method of Example 1 827. 1 3.7 mg, 98%. The purity was determined by RPLC/MS (83%). ESI/MS m/e 466.2 (M++H, 
C22H26CIF2N5O2). 

[Example 1834] Synthesis of 1 -(3-acetylamino-4-hydroxybenzyl)-4-[[N-(2-amino-4,5-difluorobenzoyl)glycyl] 
aminomethyl]piperidine (Compd. No. 2148) 

35 

[0326] A dichloromethane (0.12 mL) solution of acetic anhydride (0.12 mmol) was added to a mixture of 1-(3-amino- 
4-hydroxybenzyl)-4-[[N-(2-(tert-butoxycarbonylamino)-4,5-difluorobenzoyl)glycyl]aminomethyl]piperidine (27 mg, 
0.049 mmol) with a (piperidinomethyl)polystyrene (2.7 mmol/g, 60 mg, 0.15 mmol) and dichloromethane (2 mL), and 
the resulting mixture was stirred at room temperature for 3 hours. The mixture was loaded onto a Varian™ SCX column 
40 and washed with methanol. The obtained crude product was eluted with a 2 M methanol solution of NH3 and concen- 
trated. The residue was dissolved in ethyl acetate/methanol = 5:1 , loaded onto a Varian™ Si column, eluted with ethyl 
acetate/methanol = 5:1 (6 mL) and concentrated to thereby provide 1 -(3-acetylamino-4-hydroxybenzyl)-4-[[N-(2-(tert- 
butoxycarbonylamino)-4,5-difluorobenzoyl)glycyl]aminomethyl]piperidine (30 mg, quantitative). ESI/MS m/e 590.4 
(M^+H, C29H37N5O6). 

45 [0327] A 4 M dloxane solution of HCI (0.50 mL) was added to a methanol (1 mL) solution of the 1 -(3-acetylamino- 
4-hydroxybenzyl)-4-[[N-(2-(tert-butoxycarbonylamino)-4,5-difluorobenzoyl)glycyl]aminomethyl]piperidine obtained 
above, and the resulting solution was stirred at room temperature overnight and concentrated. The resulting residue 
was then dissolved in methanol, loaded onto a Varian™ SCX column, washed with methanol (5 mL X2), eluted with 
a 2 M methanol solution of NH3 (5 mL), concentrated and then purified by preparative TLC (Si02, ethyl acetate/methanol 

50 = 3:2) to thereby afford 1-(3-acetylamino-4-hydroxybenzyl)-4-[[N-(2-amino-4,5-difluorobenzoyl)glycyl]aminomethyl] 
piperidine (Compd. No. 2148) (2.3 mg, 9.2%). The purity was determined by RPLC/MS (98%). ESI/MS m/e 490.3 
(M++H, C24H29F2N5O4). 

[Examples 1835 to 1839] 

55 

[0328] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the methods of Examples 1826 and 1834. Data of ESI/MS and yields (mg) and 
yields (%) in the final steps are collectively shown in Table 42. 
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Table 42 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1835 


2143 


^25'"' 29 '^2^505 


518.3 


4.8 


45 


1836 


2147 


^25'~'31 F2N5O4 


504.3 


3.0 


23 


1837 


2154 


^26'^32'^3N5*^4 


536.4 


4.1 


66 


1838 


2155 


^261^30 '^3'^5^4 


522.3 


5.5 


71 


1839 


2156 


^261^30^3^505 


550.3 


7.0 


78 



[Example 1 840] Synthesis of 4-[(N-(2-amino-4,5-difluorobenzoyl)glycyl]aminomethyl]-1 -(3-methylamino- 
4-hydroxybenzyl)piperidine (Compd. No. 2160) 

[0329] A methanol (0.2 mL) solution of NaBHgCN (7.0 mg) was added to a mixture of 4-[[N-(2-(tert-butoxycarbo- 
nylamino)-4,5-diffuorobenzoyl)glycyl]aminomethyl]-1-(3-amino-4-hydroxy)piperidine (20.4 mg, 0.037 mmol) with a 
37% HCHO solution (3.0 mg, 0.037 mmol), acetic acid (0.1 mL) and methanol (1 .3 mL), and the resulting mixture was 
stirred at 60 °C overnight, cooled to room temperature, loaded onto a Varian™ SCX column and washed with methanol 
(5 mLx2). The obtained crude product was eluted with a 2 M methanol solution of NH3 (8 mL) and concentrated to 
thereby provide 4-[[N-(2-tert-butoxycarbonylamino)-4,5-difluorobenzoyl]glycyl]aminomethyl]-1-(3-methylamino-4-hy- 
droxybenzyl)piperidine. 

[0330] A 4 M dioxane solution of HCI (1 .0 mL) was added to a methanol (1 .0 mL) solution of the 4-[[N-(2-tert-butox- 
ycarbonylamino)-4,5-difluorobenzoyl]glycyl]aminomethyl]-1-(3-methylamino-4-hydroxybenzyl)piperidine obtained 
above, and the resulting mixture was stirred at room temperature for 3 hours and concentrated. The obtained residue 
was then dissolved in methanol (1 mL), loaded onto a Varian™ SCX column, washed with methanol (5 mLx2), eluted 
with a 2 IVI methanol solution of NH3 (8 mL), concentrated and then purified by preparative TLC (Si02) to thereby afford 
4-[[N-(2-amino-4,5-difluorobenzoyl)glycyl]aminomethyl]-1-(3-methylamino-4-hydroxybenzyl)piperidine (Compd. No. 
2160) (3.4 g, 20%). The purity was determined by RPLC/MS (96%). ESI/MS m/e 462.4 (M++H, C23H29F2N5O3). 

[Examples 1841 to 1844] 

[0331 ] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the methods of Examples 1826 and 1840. Data of ESI/MS and yields (mg) and 
yields (%) in the final steps are collectively shown In Table 43. 



Table 43 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1841 


2159 




476.3 


7.6 


48 


1842 


2161 


C23H28CIF2N502 


480.3 


7.3 


45 


1843 


2162 


^25'^32'^3'^503 


508.4 


6.0 


24 


1844 


2163 


^24 '"'30 1^3^503 


494.3 


4.3 


15 



[Example 1 845] Synthesis of 4-[[N-(2-amino-4, 5-difluorobenzoyl)glycyl]aminomethyl]-1 -(benzo[c]furazan-5-yl) 
piperidine (Compd. No. 2130) 

[0332] A mixture of 4-[[N-(2-(tert-butoxycarbonylamino)-4,5-difluorobenzoyl)glycyl]aminomethyl]piperidine (0.050 
mmol) with 5-(bromomethyl)benzo[c]furazan (0.75 mL), a (piperidinomethyl)polystyrene (2.6-2.8 mmol/g, 60 mg, 0.15 
mmol), methanol (0.2 mL), acetonitrile (1.0 mL) and chloroform (0.50 mL) was stirred at 50 °C overnight, cooled to 
room temperature, loaded onto a Varian™ SCX column and washed with methanol (5 mLx2). The obtained crude 
product was eluted with a 2 M methanol solution of NH3 (5 mL) and concentrated. Chloroform (1.5 mL) and phenyl 
isocyanate (0.075 mL) were added to the residue, and the resulting mixture was stirred at room temperature for 1 hour, 
loaded onto a Varian™ SCX column and washed with methanol (5 mLx2). The obtained crude product was eluted 
with a 2 M methanol solution of NH3 (5 mL) and concentrated. The resulting residue was dissolved in methanol (1 mL), 
and a 4 M dioxane solution of HCI (0.50 ml) was added to the obtained solution. The resulting mixture was stirred at 
room temperature overnight and concentrated. The residue was then dissolved in methanol, loaded onto a Varian™ 
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sex column, washed with methanol (5 mL x2), eluted with a 2 M methanol solution of NHg (5 mL), concentrated and 
then purified by preparative TLC (Si02, ethyl acetate/methanol = 5:1) to provide 4-[[N-(2-amino-4,5-difluorobenzoyl) 
glycyl]aminomethyl]-1-(benzo[c]furazan-5-yl)plperidlne (Compd. No. 2130) (3.6 mg, 16%). The purity was determined 
by RPLC/MS (87%). ESI/IVIS m/e 459.3 (M++H, C22H24F2N6O3). 

[Example 1846] Synthesis of 4-[[N-(2-amino-4,5-difluorobenzoyl)glycyl]aminomethyl]-1-(3,5-dimethylisoxazol-4-yl) 
piperidine (Compd. No. 2131) 

[0333] The title compound 4-[[N-(2-amino-4, 5-difluorobenzoyl)glycyl]aminomethyl]-1-(3,5-dimethylisoxazol-4-yl) 
piperidine (Compd. No. 2131) was synthesized by using the corresponding starting material and reactants according 
to the method of Example 1845. 3.8 mg, 18% yield; ESI/MS m/e 436.2 (M++H, C21H27F2N5O3). 

[Example 1847] Synthesis of 4-[[N-(2-amino-5-chlorobenzoyl)glycyl]aminomethyn-1-[4-(trifluoromethylthio)benzyl] 
piperidine (Compd. No. 1616) 

[0334] A mixture of 4-[[N-(2-amino-5-chlorobenzoyl)glycyl]aminomethyl]piperidine (1 6.2 mg, 0.050 mmol) with 4-(tri- 
fluoromethylthio)benzyl chloride (20.3 mg, 0.075 mmol), acetonitrile (1 .0 mL) and chloroform (0.50 mL) was stirred at 
60 °C for 15 hours, cooled, then loaded onto a Varian™ SCX column and washed with methanol (15 mL). The obtained 
crude product was eluted with a 2 M methanol solution of NH3 (5 mL) and concentrated to thereby afford 4-[[N-(2-amino- 
5-chlorobenzoyl)glycyl]aminomethyl]-1-[4-(trifluoromethylthio)benzyl]piperidine (Compd. No. 1616) (21.9 mg, 85%). 
The purity was determined by RPLC/MS (96%). ESI/MS m/e 545.2 (M++H, C23H26CIF3N4O2S). 

[Examples 1848 to 1868] 

[0335] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1847. The obtained products, if necessary, were purified 

by preparative TLC to provide the objective compounds. Data of ESI/MS and yields (mg) and yields (%) in the final 
steps are collectively shown in Table 44. 



Table 44 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1848 


1617 


C23H26BrF3N402S 


559.0 


21.0 


75 


1849 


1777 


^23'~'25^'2'^3'^402 


517.0 


16.3 


63.0 


1850 


1778 


^241^29^3^402 


463.2 


9.5 


41.1 


1851 


1779 


C24H27F3N4O4 


493.2 


12.7 


51.6 


1852 


1780 


^23 '"'26^'' 1^3^402 


527.0 


16.4 


62.2 


1853 


1781 


^23 1^27 1^3^403 


465.2 


10.0 


28.7 


1854 


1782 


^25'^29'^3'^402 


475.2 


12.2 


34.3 


1855 


1783 


^24'^26'^3N502 


474.2 


17.2 


48.4 


1856 


1784 


C23H27F3N4O2 


449.2 


11.3 


33.6 


1857 


1788 


^25 '"'31 '^3^^402 


477.2 


10.0 


42.0 


1858 


1789 


C24H29F3N4O3 


479.2 


10.0 


27.9 


1859 


1792 


^24 '"'30 ^2^402 


445.2 


5.9 


26.5 


1860 


1793 


C22FI24C I2 F2N4O2 


485.2 


9.2 


37.9 


1861 


1794 


^^23'"' 28 '^2^^402 


431.2 


5.7 


26.5 


1862 


1795 


^23 '"'26 '"2'^ 4^4 


461.2 


6.0 


26.1 


1863 


1796 


^22 ^25 B ''^2 ^4^2 


497.0 


10.5 


42.4 


1864 


1797 


C22H26F2N4O3 


433.2 


3.5 


16.2 


1865 


1798 


^23^28'~2'^403 


447.2 


5.6 


25.1 
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Table 44 (continued) 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1866 


1799 


C24H28F2N4O2 


443.2 


5.5 


24.9 


1867 


1800 




442.2 


9.4 


42.6 


1868 


1801 


C22H26F2N4O2 


417.2 


6.5 


31.2 



[Example 1869] Synthesis of 4-[[N-(2-amino-5-trifluoromethylbenzoyl)glycyl]aminomethyl]-1 -(4-bromobenzyl) 
piperidine (Compd. No. 1910) 

[0336] A mixture of 4-[[N-(2-tert-butoxycarbonylamino)-5-trifluoromethoxybenzoyl]glycyl]aminomethyl]piperidine 

(0.050 mmol) with 4-bromobenzyl bromide (0.060 mmol), a piperidinomethylpolystyrene (BOmg), acetonitrile (0.8 mL) 
and chloroform (0.5 mL) was stirred at 60 °C for 12 hours, cooled, then loaded onto a Varian™ SCX column and 
washed with a 50% chloroform/methanol (10 mL) and methanol (10 mL). The obtained product was eluted with a 2 M 
methanol solution of NH3 (5 mL) and concentrated. A 4 M 1 , 4-dioxane solution of HCI (2 mL) was added to the resulting 
residue, and the obtained mixture was stirred at room temperature overnight, concentrated and then purified by pre- 
parative TLC to thereby provide 4-[[N-(2-amino-5-trifluoromethoxybenzoyl)glycyl]aminomethyl]-1 -(4- bromobenzyl)pip- 
eridine (Compd. No. 1910) (6.5 mg, 24%). The purity was determined by RPLC/MS (96%). ESI/MS m/e 545 (M++H, 
C23H26BrF3N403). 

[Examples 1870 to 1873] 

[0337] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1869. Data of ESI/MS and yields (mg) and yields (%) in 
the final steps are collectively shown in Table 45. 



Table 45 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1870 


1911 


^ 23 25^ '2 '^a N 4 O3 


533 


10.6 


39.7 


1871 


1912 


^23'^27F3N404 


481 


12.5 


52.0 


1872 


1913 


^25'~'31 F3N4O3 


493 


7.5 


30.5 


1873 


1914 


C24H29F3N4O3 


479 


11.0 


46.0 



[Example 1874] Synthesis of-4-[(N-(2-amino-5-trifluoromethylbenzoyl)glycyl]aminomethyl]-1-(benz[d]imidazol-5-yl) 
piperidine (Compd. No. 2186) 

[0338] A mixture of 4-[[N-(2-(tert-butoxycarbonylamino)-5-trifluoromethylbenzoyl)glycyl]aminomethyl]piperidine 
(0.060 mmol) with 1-(tert-butoxycarbonyl)-6-(bromomethyl)benz[d]imidazole (15.6 mg, 0.050 mmol), a (piperidinome- 
thylpolystyrene (86 mg, 0.15 mmol) and acetonitrile (2 mL) was stirred at 50 °C for 3 hours and cooled to room tem- 
perature. Phenyl isocyanate (30 mg) was then added to the cooled mixture, and the resulting mixture was stirred at 
room temperature for 1 hour, loaded onto a Varian™ SCX column and washed with methanol (5 mL) and chloroform 
(5 mL). The obtained product was eluted with a 2 M methanol solution of NH3 (5 mL) and concentrated. 
[0339] The resulting substance was dissolved in methanol (1 mL), and a 4 M dioxane solution of HCI (1 mL) was 
added to the obtained solution. The resulting mixture was stirred at room temperature overnight, loaded onto a Varian™ 
SCX column, washed with methanol (5 mL) and dichloromethane. The resulting product was eluted with a 2 M methanol 
solution of NH3 and concentrated. The obtained crude product was purified by preparative TLC (Si02, ethyl acetate/ 
methanol = 3:1) to thereby afford 4-[[N-(2-amino-5-trifluoromethylbenzoyl)glycyl]aminomethyl]-1-(benz[d]imidazol- 
5-yl)piperidine (Compd. No. 21 86) (1 .9 mg, 7.8%). The purity was determined by RPLC/MS (1 00%). ESI/Ms m/e 489.4 
(M-^+H, C24H27F3N6O2). 

[Example 1875] Synthesis of 4-[[N-(2-amino-4,5-difluorobenzoyl)glycyl]aminomethyl1-1-(benzo[c]thiadiazol-5-yl) 
piperidine (Comnd. No. 2184) 

[0340] Methanesulfonyl chloride (0.0042 mL) was added to a mixture of 5-(hydroxymethyl)benzo[c]thiadiazole (8.3 
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mg, 0.050 mmol) with a (piperidinomethyl)polystyrene (86 mg) and chloroform (1 mL), and the resulting mixture was 
stirred at room temperature for 1 .5 hours. Acetonitrile (1 mL) and 4- [[(N-(2-(tert-butoxycarbonylamino)-4,5-difluoroben- 
zoyl)glycyl)aminomethyl]piperidine were added to the mixture, and the resulting reaction mixture was stirred at 50 °C 
for 3 hours and cooled to room temperature. Phenyl isocyanate (30 mg) was then added to the cooled mixture, and 

5 the resulting mixture was stirred at room temperature for 1 hour, loaded onto a Varian™ SCX column and washed with 
methanol (5 mL) and chloroform (5 mL). The product was eluted with a 2 M methanol solution of NH3 (3 mL) and 
concentrated. The resulting residue was dissolved in dichloromethane (1 mL), and a dichloromethane (1 mL) solution 
of chlorotrimethylsilane (1 M) and phenol (1 M) was added to the obtained solution. The resulting mixture was stirred 
at room temperature for 5 hours, then loaded onto a Varian™ SCX column and washed with methanol and dichlo- 

10 romethane. The obtained crude product was eluted with a 2 M methanol solution of NH3 and purified by preparative 
TLC (Si02, ethyl acetate/methanol = 3:1) to thereby provide 4-[[N-(2-amino-4,5-difluorobenzoyl)glycyl]aminomethyl]- 
1-(benzo[c]thiadiazol-5-yl)piperidine (Compd. No. 2184) (1.3 mg, 5.5%). The purity was determined by RPLC/MS 
(100%). ESI/MS m/e 475.2 (M++H, C22H24F2N6O2S). 

^5 [Example 1876] Synthesis of 4-[[N-(2-amino-5-trifluoromethylbenzoyl)glycyl]aminomethyl]-1-(benzo[c]thiadiazol-5-yl) 
piperidine (Compd. No. 2185) 

[0341 ] 4-[[N-(2-Amino-5-trifluoromethylbenzoyl)glycyl]aminomethyl]-1 -(benzo[c]thiadiazol-5-yl)piperidine (Compd. 
No. 2185) was synthesized by using the corresponding starting material and reactants according to the method of 
20 Example 1875. 7.2 mg, 28% yield; ESI/MS m/e 507.4 (M++H, C23H25F3N6O2S). 

[Example 1 877] Synthesis of 4-[[N-(2-amino-5-trifluoromethylbenzoyl)glycyl]aminomethyl]-1-(2-amino-4-chlorobenzyl) 
piperidine (Compd. No. 1919) 

25 [0342] A mixture of 4-[[N-(2-amino-5-trifluoromethylbenzoyl)glycyl]aminomethyl]piperidine (0.050 mmol) with 4-chlo- 
ro-2-nitrobenzyl chloride (0.050 mmol), a piperidinomethylpolystyrene (60 mg), acetonitrile (1.0 mL) and chloroform 
(0.7 mL) was stirred at 50 °C overnight, cooled, then loaded onto a Varian™ SCX column and washed with chloroform/ 
methanol (1 0 mL) and methanol (1 0 mL). The obtained product was eluted with a 2 M methanol solution of NH3 (5 mL) 
and concentrated. Ethanol (3 mL) and a 10% palladium carbon (15 mg) were added to the resulting residue, and the 

30 obtained mixture was stirred at room temperature under a hydrogen atmosphere for 1 .5 hours and filtered. The filtrate 
was concentrated and then purified by preparative TLC to thereby afford 4-[[N-(2-amino-5-trifluoromethylbenzoyl)gly- 
cyl]aminomethyl]-1 -(2-amino-4-chlorobenzyl)piperidine (Compd. No. 1919) (5.1 mg, 14%). The purity was determined 
by RPLC/MS (90%). ""H NMR (400MHz, CDCI3) 5 1 .09-1 .32 (m, 4H), 1 .41-1 .59 (m, 1H), 1.66 (d, J = 12.5 Hz, 2H), 1.88 
(t, J = 11 .5 Hz, 2H), 2.82 (d, J = 11 .5 Hz, H), 3.17 (t. J = 6.5 Hz, 2H), 3.42 (s, 2H), 4.05 (d, J = 3.5 Hz, 2H), 4.85 (br s, 

35 1 H), 5.92 (br s, 2H), 6.25-6.36 (m, 1 H), 6.55-6.66 (m, 1 H), 6.70 (d, J = 8.5 Hz, 1 H), 6.85 (d, J = 8.5 Hz, 1 H), 7.26 (s, 
1H), 7.42 (d, J = 8.5 Hz, 1H), 7.68 (s, 1 H) ; ESI/MS m/e 498.2 (M++H, C23H27CIF3N5O2). 

[Examples 1878 to 1879] 

40 [0343] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1877. Data of ESI/MS and yields (mg) and yields (%) in 
the final steps are collectively shown in Table 46. 



Table 46 



Example 


Compd. No 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1878 


1920 


^22^26^^F2Nrj02 


466.2 


3.5 


10.0 


1879 


1922 


*^23*^ 27^ "^3^503 


514.2 


1.2 


3.1 



[Example 1880] Synthesis of 4-[[N-(2-amino-5-trif luoromethylbenzoyQg lycyl]aminomethyl]-1 -(benz[d]oxazol-5-yl) 
piperidine (Compd. No. 2188) 

[0344] Triethyl orthoformate (0.033 mL, 3.3 equivalents) and pyridinium p-toluenesulfonate (2 mg, 0.4 equivalent) 
were added to a THF (2 mL) solution of 1-(3-amino-4-hydroxybenzyl)-4-[[N-(2-(tert-butoxycarbonylamino)-5-trifluor- 
omethylbenzoyl)glycyl]aminomethyl]piperidine (34.8 mg, 0.060 mL) synthesized according to the method of Example 
1826. The resulting mixture was stirred under reflux overnight and cooled to room temperature. The obtained mixture 
was then concentrated, and the resulting residue was dissolved in ethyl acetate, loaded onto a Bond Elut™ Si column. 
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eluted with ethyl acetate/methanol = 4:1 and concentrated. 

[0345] The obtained residue was dissolved in ethyl acetate (1.5 mL), and a 4 M dioxane solution of HCI (0.5 mL) 
was added to the obtained solution. The resulting mixture was stirred at room temperature overnight, then adjusted to 
pHIO with a 5 M aqueous solution of NaOH and extracted with ethyl acetate. The extracts was concentrated and 
5 purified by preparative TLC (Si02, ethyl acetate/methanol = 4:1) to thereby provide 4-[[N-(2-amino-5-trifluoromethyl- 
benzoyl)glycyl]aminomethyl]-1 -(benz[d]oxazol-5-yl)piperidine (Compd. No. 2188) (1.6 mg, 5%). The purity was deter- 
mined by RPLC/MS (94%). ESI/MS m/e 490.3 (M++H, C24H26F3N5O3). 

[Example 1881] Synthesis of 4-[[N-(2-amino-4,5-dlfluorobenzoyl)glycyl]aminomethyl]-1 -(2-oxo-2,3-dlhydro- 
10 1,3-benzoxazol-5-yl)pigeridine (Compd. No. 2190) 

[0346] Phenyl chloroformate (0.040 mL) was added to a mixture of 1-(3-amino-4-hydroxy)-4-[[N-(2-(tert-butoxycar- 
bonylamino)-4,5-difluorobenzoyl)glycyl]aminomethyl]piperidine (22 mg, 0.040 mmol) with NaHCOs (0.040 mmol), wa- 
ter (0.7 mL) and methanol (1 .5 mL), and the resulting mixture was stirred at room temperature for 3 hours. AIM aqueous 

^5 solution of NaOH (0.040 mL) was added, and the obtained mixture was further stirred for 1 .5 hours. The mixture was 
then extracted with ethyl acetate, and the extracts was concentrated. The resulting residue was dissolved in methanol, 
loaded onto a Varian™ SCX column and washed with methanol (5 mLx2). The obtained product was eluted with a 2 
IVI methanol solution of NH3 (5 mL) and concentrated. A dichloromethane (2 mL) solution of chlorotrimethylsilane (1 
M) and phenol (1 M) was added to the obtained residue. The mixture was stirred at room temperature for 2 hours and 

20 concentrated. The resulting residue was dissolved in methanol, loaded onto a Varian™ SCX column and washed with 
methanol (5 mLx2). The obtained crude product was eluted with a 2 M methanol solution of NH3 (5 mL), concentrated 
and purified by preparative TLC (Si02, ethyl acetate/methanol = 5:2) to thereby afford 4-[[N-(2-amino-4,5-difluoroben- 
zoyl)glycyl]aminomethyl]-1 -(2-oxo-2,3-dihydro-1 ,3-benzoxazol-5-yl)piperidine (Compd. No. 2190) (4.1 mg, 22%). The 
purity was determined by RPLC/MS (100%). ESI/MS m/e 474.2 (M++H, C23H25F2N5O4). 

25 

[Examples 1882 to 1884] 

[0347] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 1881 (phenyl chlorothioformate was used in place of the 
30 phenyl chloroformate for synthesizing Compd. Nos. 2192 and 2193). Data of ESI/MS and yields (mg) and yields (%) 
in the final steps are collectively shown in Table 47. 



Table 47 



Example 


Compd. No. 


Chemical Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1882 


2191 


C24H26F3N5O4 


506.3 


3.1 


10 


1883 


2192 


^23F'25F2N503S 


490.2 


6.9 


35 


1884 


2193 


^24^26 F3 ^ 5 ^ 


522.2 


3.6 


11 



40 

[Reference Example 36] 4-[[N-(1 -(9-fluorenylmethoxycarbonyl)piperidin-4-ylmethyl)carbamoylmethyl]aminomethyl]- 
3-methoxyphenyloxymethyl-polystyrene 

[0348] Acetic acid (0.3 mL), sodium triacetoxyborohydride (1 .92 g) and 4-formyl-3-(methoxyphenyloxymethyl)-poly- 

45 styrene (1 mmol/g, 200 g) were added to a DMF (65 mL) solution of 1 -(9-fluorenylmethoxycarbonyl)-4-(glycylaminome- 
thyl)piperidine hydrochloride (10 mmol), and the resulting mixture was shaken for 2 hours and then filtered. The resin 
was washed with methanol, DMF, dichloromethane and methanol and dried to provide the objective substance. 

[Examples 1885 to 2000] Solid-phase synthesis of 4-aminomethylpiperldines 

50 

[0349] Diisopropylethylamine (3.6 mmol) was added to a mixture of the corresponding carboxylic acid (1.6 mmol) 
with HBTU (1 .6 mmol) and DMF (6 mL), and the resulting mixture was shaken for 2 minutes. 4-[[N-(1-(9-Fluorenylmeth- 
oxycarbonyl)piperidin-4-ylmethyl)carbamoylmethyl]aminomethyl]-3-methoxyphenyloxymethylpolystyrene (0.4 mmol) 
was added to the resulting mixture, and the obtained mixture was shaken for 1 hour and filtered. The resin was washed 
55 with dichloromethane and dried. 

[0350] A mixture of NaBH(OAc)3 (0.25 mmol) with acetic acid (0.025 mmol) and DMF was added to the obtained 
resin (0.05 mmol), and the corresponding aldehyde (2.5 mmol) was further added. The resulting mixture was shaken 
for 2 hours, then filtered and washed with methanol, a 1 0% DMF solution of diisopropylethylamine, DMF, dichlorometh- 
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ane and methanol. A mixture of the resin with water (0.050 mL) and trifluoroacetic acid (0.95 mL) was shaken for 1 
hour and filtered. The resin was washed with dichloromethane and methanol. The filtrate and washings were combined 
and concentrated. The resulting residue was loaded onto a Varian™ SCX column and washed with methanol (15 mL). 
The obtained crude product was eluted with a 2 M methanol solution of NHg (5 mL) and concentrated. The obtained 
5 product, if necessary, was purified by preparative TLC or HPLC to provide the objective compounds. Data of ESI/MS, 
yields (mg) and yields (%) are collectively shown in Table 48. 



Table 48 
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UI c M <^ c 
^26^32 '^a'^a^2^ 


RHQ 

ouy 


11.1 


Do 




\ yuu 


i QQQ 

1 yoo 


UI Dr M 

^23'^27°'^2'^3^2 


C^QQ 

Ooo 


K Q* 
0.0 


^0 




1 Qn A 

1 yul 


H QQQ 

1 yoy 


UI DrM 0 


/I QQ 

4oo 


n* 

o.u 


^lO 


35 


i Qno 


HQ/in 
T y4U 


L/23 M 27 tj r r N 3 VJ2 


4/D 


A Q* 

4.y 


OK 

<iO 




\ yuo 


1 Q/l 1 

1 y4i 


U23H26Drr2'^3^2 


/I Qyl 

4y4 


D.I 


on 
oU 




\ yu4 


1 y4^ 


UI DrM 0 

023M28DnM3U3 


A 1 A 
4/4 


1 7* 
1 . / 


Q 

y 


40 


H Qnc 

1 yuo 


-1 Qyl Q 

1 y4o 


UI DrM 0 

^24'^28°"^'^3^4 


ou^ 


A ft* 


QO 




1 yuo 


\ y44 


06H32brN3U2 


/I QQ 

4yo 


7 n* 
/ .U 


QK 

oO 




1 Qn7 

1 / 




P UI RrM n 

24 30 3 2 


OUM- 


1 1 . [ 


R7 
D / 




1908 


1946 


^25H32^''N302 


488 


3.2* 


16 


45 


1909 


1947 


C25H3oBrN303 


500 


5.7 


35 




1910 


1948 


C2Cr,Hq|2BrNq;02 


486 


4.9* 


25 




1911 


1949 


C26H34BrN302 


500 


6.7* 


33 


50 


1912 


1950 


C23H27BrN404 


503 


5.0* 


25 




1913 


1951 


C24H3oBrN302 


472 


5.1* 


26 




1914 


1952 


^22^ 24^ ''2 ^^3^2 


542 


14.9 


83 




1915 


1953 


C23H27BrFN303 


492 


13.9 


86 


55 


1916 


1954 


^22^24^ '^^2^3^2 


480 


12.5 


79 



Note: * indicates "yield (mg) of trifluoroacetate". 
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Table 48 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




1917 


1955 


C22H23BrF3N302 


498 


13.2 


80 


5 


1918 


1956 


CssHssBrFNgOg 


478 


7.0 


44 




1919 


1957 


C23H25BrFN304 


506 


4.0* 


20 




1920 


1958 


C25H29BrFN302 


502 


14.6 


88 


10 


1921 


1959 


C23H27BrFN302S 


508 


13.1 


78 




1922 


1960 


C24H29BrFN302 


490 


13.8 


85 




1923 


1961 


C24H27BrFN303 


504 


2.7* 


13. 


1 0 


1924 


1962 


C24H29BrFN302 


490 


12.7 


78 


1925 


1963 


C25H3iBrFN302 


504 


13.5 


81 




1926 


1964 


C22H24BrFN404 


507 


14.8 


88 




1927 


1965 


C23H27BrFN302 


476 


12.1 


77 


20 


1928 


1966 


C25H3iBrFN302 


504 


13.4 


80 




1929 


1967 


C22H26BrFN402 


477 


4.7* 


20 




1930 


1968 


^23'^29'^N403 


429 


6.9* 


32 


25 


1931 


1969 


^22^ 27 ^^4^3 


415 


3.7* 


17 


1932 


1970 


C23H27FN4O4 


443 


5.4* 


24 




1933 


1971 


C25H31FN4O2 


439 


4.3* 


20 




1934 


1972 


C23H29FN4O2S 


445 


6.2* 


28 


30 


1935 


1973 


C24H31FN4O2 


427 


6.3* 


29 




1936 


1974 


C24H3-1 FN4O2 


427 


4.9* 


23 




1937 


1975 


C22H26FN5O4 


444 


5.9* 


27 


35 


1938 


1976 


^23'~'29FN402 


413 


6.7* 


32 


1939 


1977 


^23H26FN502 


424 


5.1* 


24 




1940 


1978 


^25'~'33FN402 


441 


6.3* 


29 




1941 


1979 


^25^30^2^402 


457 


8.0* 


35 


40 


1942 


1980 


C24H28F2N4O3 


459 


6.0* 


26 




1943 


1981 


*^22'~l25F2N504 


462 


9.3* 


41 




1944 


1982 


^23 '■125^2^502 


442 


6.0* 


27 


45 


1945 


1983 


^25'~'32F2N402 


459 


8.3* 


37 


1946 


1984 


C22H26BrlN402 


585 


9.7* 


36 




1947 


1985 


^23 '"'29 "^4^3 


537 


9.2* 


36 




1948 


1986 


C22 FI27 1 N 4O3 


523 


5.8* 


23 


50 


1949 


1987 


C23H27IN4O4 


551 


8.2* 


32 




1950 


1988 


C25H31IN4O2 


547 


6.7* 


26 




1951 


1989 


^23^^29^ ^4^2^ 


553 


6.4* 


25 


55 


1952 


1990 


C24H3-1 IN4O2 


535 


7.2* 


29 




1953 


1991 


C24H29IN4O3 


549 


5.6* 


22 



Note: * indicates "yield (mg) of trifluoroacetate". 
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Table 48 (continued) 





Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 




1954 


1992 


C24H31IN4O2 


535 


6.2* 


25 


5 


1955 


1993 


C22H26IN5O4 


552 


10.2* 


40 




1956 


1994 




521 


7.5* 


30 




1957 


1995 


^23'~'26'N502 


532 


6.8* 


27 


10 


1958 


1996 


*^25'~'33'N402 


549 


7.1* 


28 




1959 


1997 


C25H33IN4O2 


549 


3.0* 


12 




1960 


1998 


C22H25BrCIN302 


478 


7.6* 


39 


1 0 


1961 


1999 


^23*^28^' ^3^3 


430 


7.0* 


39 


1962 


2000 


C22H25CIFN3O2 


418 


14.1 


102 




1963 


2001 


C22H26CIN3O3 


416 


6.3* 


36 




1964 


2002 


C23H26CIN3O4 


444 


7.1* 


39 


20 


1965 


2003 


^25'^30^'N3O2 


440 


15.3 


105 




1966 


2004 


^23 ^28^ ^^3^2^ 


446 


8.4* 


45 




1967 


2005 


C24H3QCIN3O2 


428 


7.4* 


41 


25 


1968 


2006 


C24H30CIN3O2 


428 


13.8 


98 


1969 


2007 


C22H25CIN4O4 


445 


16.0 


109 




1970 


2008 


^23 '"'28^ "^3^2 


414 


14.1 


103 




1971 


2009 


C23H25CIN4O2 


425 


14.8 


106 


30 


1972 


2010 


C25H32CIN3O2 


442 


14.5 


99 




1973 


2011 


C25H32CIN3O2 


442 


14.5 


99 




1974 


2012 


^22^24^ ''2^ ^^3 ^2 


558 


12.8* 


58 


35 


1975 


2013 


C23H27BrCIN303 


508 


8.6* 


42 


1976 


2014 


C22H25BrCIN303 


494 


6.0* 


30 




1977 


2015 


C23H25BrCIN304 


522 


8.4* 


40 




1978 


2016 


C25H29BrCIN302 


518 


17.6 


103 


40 


1979 


2017 


C23H27BrCIN302S 


524 


17.1 


99 




1980 


2018 


C24H29BrCIN302 


506 


14.7 


88 




1981 


2019 


C24H27BrCIN303 


520 


8.0* 


38 


45 


1982 


2020 


C24H29BrCIN302 


506 


14.7 


88 


1983 


2021 


C22H24BrCIN404 


523 


12.0* 


57 




1984 


2022 


C23H27BrCIN302 


492 


8.5* 


42 




1985 


2023 


C23H24BrCIN402 


503 


6.3* 


31 


50 


1986 


2024 


C25H3iBrCIN302 


520 


9.6* 


46 




1987 


2025 


C25H3^BrCIN302 


520 


15.0 


87 




1988 


2026 


^22^23^ '^^'^2 ^3^2 


514 


15.8 


93 


55 


1989 


2027 


^22^26^ ''2^4^2 


537 


10.7* 


42 




1990 


2028 


C23H29BrN403 


489 


8.5* 


36 



Note: * indicates "yield (mg) of trifluoroacetate". 
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Table 48 (continued) 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


1991 


2029 




475 


7.5* 


32 


1992 


2030 


C23H27BrN404 


503 


6.8* 


28 


1993 


2031 


^25'^31^''N402 


499 


6.2* 


26 


1994 


2032 


C24H29BrN403 


501 


8.9* 


37 


1995 


2033 


C24H3-1 BrN402 


487 


9.1* 


39 


1996 


2034 


C22H26BrN504 


504 


6.4* 


26 


1997 


2035 




473 


6.5* 


28 


1998 


2036 


C23H26BrN502 


484 


6.3* 


27 


1999 


2037 


*^25'^33^''N402 


501 


5.4* 


22 


2000 


2038 


^22^25^ ''^2^4^2 


495 


5.4* 


23 



Note: * indicates "yield (mg) of trifluoroacetate". 



[Example 2001] Synthesis of 1-(3-carbamQylbenzyl)-4-[[N-(3-trifluorQmethyl)benzoyl]glycyl]aminomethyl]piperidine 
(Compd. No. 924) 

[0351] EDCI (10.7 mg), 1 -inydroxybenzotriazole hydrate (7.5 mg), triethylamine (15.4 mg), a 0.5 M dioxane solution 
of NH3 (0.1 mL, 0.05 mmol) and DMF (0.5 mL) were added to a chloroform (2.5 mL) solution of 1 -(3-carboxybenzoyl)- 
4-[[N-(3-trifluoromethyl)benzoyl]glycyl]aminomethyl]piperidine (19.4 mg, 0.041 mmol), and the resulting mixture was 
shaken at 25 °C for 20 hours and then washed with a 2 M aqueous solution of NaOH (2x2 mL) and brine (1 mL). The 
organic layer was filtered through a PTFE membrane filter, and the solvent was then removed under reduced pressure 
to provide 1-(3-carbamoylbenzyl)-4-[[N-(3-trifluoromethyl)benzoyl]glycyl]aminomethyl]piperidine (Compd. No. 924) as 
an off-white solid (17.9 mg, 92%). The purity was determined by RPLC/MS (89%). ESI/MS m/e 447.3 (M++H, 
C24H27F3N4O3). 

[Example 2002] Synthesis of 1-(4-carbamoylbenzyl)-4-[[N-(3-trifluoromethyl)benzoyl]glycyl]aminomethyl]piperidine 
(Compd. No. 925) 

[0352] The Compd. No. 925 was synthesized by using the corresponding starting material and reactants according 
to the method of Example 2001. 14.2 mg, 72%. The purity was determined by RPLC/MS (86%). ESI/MS m/e 447 

(M-^+H, C24H27F3N4O3). 

[Example 2003] Synthesis of 1 -(4-aminobenzyl)-4-[[N-(3-trifluoromethyl)benzoyl]glycyl]aminomethyl]piperidine 

(Compd. No. 516) 

[0353] An ethanol (3 mL) solution of 1 -(4-nitrobenzyl)-4-[[N-(3-trifluoromethyl)benzoyl]glycyl]aminomethyl]piperidine 
(22.4 mg, 0.047 mmol) was hydrogenated in the presence of a 5% palladium carbon (10 mg) at 25 °C in a hydrogen 
atmosphere under 1 atm for 1 hour. The catalyst was removed by filtration, and washed with ethanol (5 mL). The 
filtrates were collected and concentrated to thereby afford 1-(4-aminobenzyl)-4-[[N-(3-trifluoromethyl)benzoyl]glycyl] 
aminomethyl]piperidine (Compd. No. 516) as an off-white solid (20.1 mg, 96%). The purity was determined by RPLC/ 
MS (99%). ESI/MS m/e 449.1 (M++H, C23H27F3N4O2). 

[Examples 2004 to 2005] 

[0354] Compd. Nos. 517 and 518 were synthesized by using the respective corresponding starting materials and 
reactants according to the method of Example 2003. Data of ESI/MS and yields (mg) and yields (%) in the final steps 
are collectively shown in Table 49. 
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Table 49 



Example 


Compd. No. 


Molecular Formula 


ESIIMS m/e 


Yield (mg) 


Yield (%) 


2004 


517 


^23 '"'27 '^3^402 


449 


26.5 


78 


2005 


518 


C23H27F3N4O2 


449 


25.3 


71 



[Example 2006] Synthesis of 1 -[4-(benzoylaminQ)benzyl]-4-[[N-(3 (trifluoromethyl)benzoyl)glycyl]amjnomethyl] 
piperidine (Compd. No. 519) 

[0355] EDCI (4.7 mg), 1 -hydroxybenzotriazole hydrate (3.3 mg), triethylamine (2.5 mg) and benzoic acid (3.0 mg) 
were added to a dichloromethane (2.5 mL) solution of 1-(4-aminobenzyl)-4-[[N-(3-(trifluoromethyl)benzoyl)glycyl]ami- 
nomethyl]piperidine (1 0.1 mg, 0.023 mmol), and the resulting mixture was shaken at 25 °C for 1 6 hours. The reaction 
mixture was washed with a 2 M aqueous solution of NaOH (2 mLx2) and brine (1 mL) and then filtered through a 
PTFE membrane filter. The solvent was evaporated under reduced pressure to thereby provide yellow oil. The obtained 
yellow oil was purified by preparative TLC (Si02, 1 0% methanol/dichloromethane)to afford 1 -[4-(benzoylamino)benzyl]- 
4-[[N-(3-(trifluoromethyl)benzoyl)glycyl]amjnomethyl]piperidine (Compd. No. 51 9) as a colorless oil (4.6 mg, 36%). The 
purity was determined by RPLC/MS (99%). ESI/MS m/e 553.2 (M++H, C30H31F3N4O3). 

[Example 2007] Synthesis of 1-[4-(piperidinocarbonyl)benzyl]-4-[[N-(3-(trifluoromethyl)benzoyl)glycyl]aminomethyl] 
piperidine (Compd. No. 1572) 

[0356] Piperidine (0.048 mg),and a DMF (0.15 mL) solution of diisopropylcarbodiimide (0.45 mmol) and 1 -hydroxy- 
benzotriazole hydrate (0.45 mmol) were added to a DMF (1 .0 mL) solution of 1 -(4-carboxybenzyl)-4-[[N-(3-(trifluorome- 
thyl)benzoyl)glycyl]aminomethyl]piperidine (0.040 mmol), and the resulting mixture was shaken at room temperature 
for 1 7 hours, then loaded onto a Varian™ SCX column and washed with chloroform/methanol = 1:1 (5 mL) and methanol 
(5 mL). The obtained crude product was eluted with a 2 M methanol solution of NH3 (5 mL) and concentrated to thereby 
provide 1 -[4-(piperidinocarbonyl)benzyl]-4-[[N-(3-(triffuoromethyl)benzoyl)glycyl]aminomethyl]piperidine (Compd. No. 
1572) (14.3 mg, 66%). The purity was determined by RPLC/MS (99%). ESI/MS m/e 545 (M++H,C29H35F3N403). 

[Examples 2008 to 2015] 

[0357] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 2007. Data of ESI/MS and yields (mg) and yields (%) in 
the final steps are collectively shown in Table 50. 



Table 50 



Example 


Compd. No 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


2008 


1573 


^31 '"'33 '^3^^404 


583 


17.6 


76 


2009 


1574 


^3l'~'33F3N403 


567 


18.8 


83 


2010 


1575 


^3o'^30^'^3'^4^3 


587 


3.2 


14 


2011 


1576 


^281^33 1^3^404 


547 


21.1 


97 


2012 


1577 


^26*~'3 1*^3 '^4^4 


521 


5.1 


24 


2013 


1578 


^31 '"'33 1^3^403 


567 


16.9 


75 


2014 


1579 


^31 '"'3 3 '^3^403 


567 


6.0 


26 


2015 


1580 


*^29'^35 '^3^403 


545 


15.1 


69 



[Example 2016] Synthesis of 1 -[4-(chloroformyl)benzyl]-4-[[N-(3-(trifluoromethyl)benzoyl)glycyl]aminomethyl] 
piperidine 

[0358] A mixture of 1-(4-carboxybenzyl)-4-[[N-(3-(trifluoromethyl)benzoyl)glycyl]aminomethyl]piperidine (240 mg) 

with thionyl chloride (1 mL) was stirred at room temperature for 1 2 hours, and the excess thionyl chloride was removed 
under reduced pressure to thereby afford 1-[4-(chloroformyl)benzyl]-4-[[N-(3-(trifluoromethyl)benzoyl)glycyl]aminome- 
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thyl]piperidine. The resulting acid cliloride was used witliout being further purified. 

[Example 2017] Synthesis of 1-[4-[N-(2-methoxyethyl)carbamoyl]benzyl]-4-[[N-(3-(trjfluoromethyl)benzoyl)glycyl] 

aminomethyllpiperidine (Compd. No. 1612) 

5 

[0359] A mixture of 1 -[4-(chloroformyl)benzyl]-4-[[N-(3-(trifluoromethyl)benzoyl)glycyl]aminomethyl]piperidine 
(0.042 mmol) with 2-methoxyethylamine (3.8 mg, 0.050 mmol), a piperidinomethylpolystyrene (46 mg) and dichlo- 
romethane (1.5 mL) was stirred at room temperature for 17 hours. Water (0.020 mL) was then added to the mixture, 
and the resulting mixture was stirred for 30 minutes. Methanol (1 mL) was then added to the obtained mixture, and the 
10 resulting mixture was loaded onto a Varian™ SCX column and washed with methanol (10 mL). The obtained crude 
product was eluted with a 2 M methanol solution of NH3 and concentrated to thereby provide 1 -[4-[N-(2-methoxyethyl) 
carbamoyl]benzyl]-4-[[N-(3-(trifluoromethyl)benzoyl)glycyl]aminomethyl]piperidine (Compd. No. 1612) (26.7 mg, 
100%). The purity was determined by RPLC/MS (92%). ESI/MS m/e 535.2 (M++H, C27H33F3N4O4). 

15 [Examples 201 8 to 2020] 

[0360] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to Example 2017. The obtained products, if necessary, were purified by preparative 
TLC to afford the objective compounds. Data of ESI/MS and yields (mg) and yields (%) are collectively shown in Table 
20 51. 



Table 51 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


2018 


1610 




621.2 


4.4 


14 


2019 


1611 


^ 3 0 29^ '2 '^3 4 ^3 


621.2 


35.7 


Q 


2020 


1613 




581.2 


29.9 


Q 


Note: Q means "Quantitative". 



30 

[Example 2021 ] Synthesis of 4-[N-[5-bromo-2-(methylamino)benzoyl]glycyl]aminomethyl-1-(4-chlorobenzyl)piperidine 
(Compd. No. 1427) 

[0361] A triethyl orthoformate (6.5 mL) solution of 4-[N-(2-amino-5-bromobenzoyl)glycyl]aminomethyl-1-(4-chlo- 
35 robenzyl)piperidine (Compd. No. 1042) (50 mg, 0.10 mmol) was stirred at 150 °C for 17 hours and concentrated to 
thereby provide a yellow solid. Sodium borohydride (7.6 mg, 0.2 mmol) was added to an ethanol (3 mL) solution of the 
yellow solid, and the mixture was stirred at room temperature for 14 hours. The resulting white precipitate was dissolved 
in dichloromethane, and the obtained solution was washed with a 1 M aqueous solution of NaOH (2 mL). The organic 
layer was separated, dried over K2CO3, filtered and concentrated, and the obtained crude product was purified by 
40 column chromatography (Si02, 20% methanol/chloroform) to provide 4-[N-[5-bromo-2-(methylamino)benzoyl]glycyl] 
aminomethyl-1 -(4-chlorobenzyl)piperidine (Compd. No. 1 427) (40 mg, 80%). The purity was determined by RPLC/MS 
(100%). ESI/MS m/e 505 (M++H, C23H28BrCIF6N402). 

[Example 2022] Synthesis of 4-[N-[5-bromo-2-(dimethylamino)benzoyl]glycyl]aminomethyl-1 -(4-chlorobenzyl) 
45 piperidine (Compd. No. 1428) 

[0362] Sodium cyanoborohydride (26 mg, 0.42 mmol) and acetic acid (1 4 mL) were added to a mixture of 4-[N-(2-ami- 
no-5-bromobenzoyl)glycyl]aminomethyl-1 -(4-chlorobenzyl)piperidine (Compd. No. 1042) (67 mg, 0.14 mmol) with a 
37% aqueous solution of formaldehyde (0.112 mL, 1.4 mmol), acetonitrile (2 mL) and methanol (1.5 mL), and the 
50 resulting mixture was stirred at 50 °C for 30 hours. A 1 M aqueous solution of NaOH and dichloromethane were added 
to the mixture. The aqueous layer was separated, and the organic layer was dried over K2CO3, filtered, concentrated 
and purified by column chromatography (Si02, 20% methanol/ethyl acetate) to afford 4-[N-[5-bromo-2-(dimethylamino) 
benzoyl]glycyl]aminomethyl-1 -(4-chlorobenzyl)piperidine (Compd. No. 1 428) (60 mg, 82%). The purity was determined 
by RPLC/MS (100%). ESI/MS m/e 523 (M++H, C24H3oBrCIF6N402). 

55 
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[Example 2023] Synthesis of 4-[[N-[5-bromQ-2-(methylsulfonylamino)benzQyl]glycyl]aminQmethyl]-1 -(4-chlQrQbenzyl) 
piperidine (Compd. No. 1581) 

[0363] A mixture of 4-[[N-[2-amino-5-bromobenzoyl]glycyl]aminornethyl]-1-(4-chlorobenzyl)piperidine (25 mg, 0.05 
5 mmol) with methanesulfonyl chloride (0.0045 mL), triethylamine (0.026 mL) and dichloromethane (2 mL) was stirred 
at room temperature for 1 7 hours. The resulting reaction mixture was purified by column chromatography (Si02), loaded 
onto a Varian™ SAX column and washed with methanol (5 mL). The obtained crude product was eluted with a 0.1 M 
methanol solution of HCI (5 mL) and concentrated to thereby provide 4-[[N-[5-bromo-2-(methylsulfonylamino)benzoyl] 
glycyl]aminomethyl]-1-(4-chlorobenzyl)piperidine (Compd. No. 1581) (5.4 mg, 19%). ESI/IVIS m/e 573.0 (l\yi++H, 
10 C23H28BrCIN404S). 

[Example 2024] Synthesis of 4-[[N-[5-bromo-2- (bis(methylsulfonyl)amino)benzoyl]glycyl]aminomethyl]- 
1-(4-chlorobenzyl)piperidine (Compd. No. 1582) 

15 [0364] A mixture of 1-(4-chlorobenzyl)-4-[[N-[2-amino-5-bromobenzoyl]glycyl]aminomethyl]piperidine (57 mg, 0.10 
mmol) with methanesulfonyl chloride (0.018 mL, 0.024 mmol), triethylamine (0.068 mL) and dichloromethane (2 mL) 
was stirred at room temperature for 8 hours. A 1 M aqueous solution of NaOH (1 mL) was added to the mixture, and 
the resulting mixture was extracted with dichloromethane (2 mLxS). The extracts were combined, dried over K2CO3, 
filtered, concentrated and purified by column chromatography (Si02) to afford 4-[[N-[5-bromo-2-(bis(methylsulfonyl) 

20 amino)benzoyl]glycyl]aminomethyl]-1-(4-chlorobenzyl)piperidine (Compd. No. 1582) (40 mg, 62%). ESI/MS m/e 651 
(M++H, C24H3oBrCIN406S2). 

[Example. 2025] Synthesis of 1 -(4-chlorobenzyl)-1 -methyl-4-[[N-(3-(trifluoromethyl)benzoyl]glycyl]aminomethyl] 
piperidinium iodide (methylammonium iodide of Compd. No. 461) 

25 

[0365] An acetonitrile (1.0 mL) solution of 4-[[N-[3-(trifluoromethyl)benzoyl]glycyl]aminomethyl]piperidine (30 mg, 
0.087 mmol) and a (piperidinomethyl)polystyrene (80 mg, 2.7 mmol base/g resin) were added to a chloroform (1 .0 mL) 
solution of 4-chlorobenzyl chloride (11 .7 mg, 0.073 mmol), and the resulting mixture was stirred at 60 °C for 2 hours. 
Phenyl isocyanate (10.4 mg, 0.087 mmol) was then added to the reaction mixture cooled to room temperature, and 

30 the obtained mixture was stirred at 25 °C for 1 hour, then loaded onto a Varian™ SCX column and washed with methanol 
(20 mL). The obtained crude product was eluted with a 2 M methanol solution of NH3 (6 mL) and concentrated to 
thereby provide 1 -(4-chlorobenzyl)-4-[[N-[3-(trifluoromethyl)benzoyl]glycyl]aminomethyl]piperidine as a colorless oil. 
[0366] Methyl iodide (28 mg, 0.20 mmol) was added to an acetonitrile (2.0 mL) solution of 1-(4-chlorobenzyl)- 
4-[[N-[3-(trifluoromethyl)benzoyl]glycyl]aminomethyl]piperidine. The resulting reaction mixture was stirred at 70 °C for 

35 4 hours. The solventwas removed under reduced pressure to provide 1 -(4-chlorobenzyl)-1 -methyl-4-[[N-[3-(trifluorome- 
thyl)benzoyl]glycyl]aminomethyl]piperidinium iodide as yellow oil. (31 .7 mg, 71 %). The purity was determined by RPLC/ 
MS (99%). ESI/MS m/e 482.1 (M++H, C24H28CIF3N3O2). 

[Example 2026] Synthesis of 1-(4-chlorobenzyl)-4-[N-methyl-N-[N-(3-(trifluoromethyl)benzoyl)glycyl]aminomethyl] 
40 piperidine (Compd. No. 520) 

[0367] An aqueous solution of formaldehyde (1 08 mg, 1 .33 mmol, 37 wt.%) was added to a 1 0% acetic acid/methanol 
(3 mL) solution of 1-(4-chlorobenzyl)-4-(aminomethyl)piperidine (318 mg, 1.33 mmol) and NaBH3CN (668 mg), and 
the resulting mixture was stirred at 25 °C for 1 hour. The reaction mixture was loaded onto a Dowex™ 50Wx2 column 
45 (10 mL) and washed with methanol (20 mL). The obtained crude product was eluted with a 2 M methanol solution of 
NH3 (6 mL) and concentrated to thereby afford 1-(4-chlorobenzyl)-4-[(methylamino)methyl]piperidine as a colorless 
oil. The resulting oil was used without being purified. 

[0368] EDCI (85 mg) and 1 -hydroxybenzotriazole hydrate (60 mg) were added to a dichloromethane (4 mL) solution 
of 1 -(4-chlorobenzyl)-4-[(methylamino)methyl]piperidine (111 mg, 0.44 mmol), and the resulting mixture was stirred at 
50 25 °C for 1 hour, then washed with a 2 M aqueous solution of NaOH (2 mLx2) and filtered through a PTFE membrane 
filter. The solventwas subsequently removed under reduced pressure to provide a yellow oil, which was then purified 
by preparative TLC to afford 1-(4-chlorobenzyl)-4-[N-methyl-N-[N-(3-(trifluoromethyl)benzoyl)glycyl]aminomethyl]pip- 
eridine (Compd. No. 520) as an off-white oil (14.0 mg, 3.4%). The purity was determined by RPLC/MS (99%). ESI/MS 
m/e 482.1 (M++H, C24H27CIF3N3O2). 

55 

[Reference Example 37] Synthesis of 3-aminohomopiperidine 

[0369] A 1 M BH3-THF solution (80 mL) was added to a THF (70 mL) solution of DL-a-amino-e-caprolactam (2 g, 1 6 
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mmol), and the resulting mixture was refluxed for 3 Inours. A 2 M liydrochloric acid (50 mL) was added, and the reaction 
mixture was further heated and refluxed for 1 hour and then cooled to 25°C. A 4 M NaOH solution was added to basicify 
the reaction mixture (pH1 0), and the resulting mixture was extracted with ethyl acetate (200 mLx3). The organic layers 
were combined, washed with a saturated aqueous NaHCOg, dried (over MgS04) and concentrated to thereby provide 
the objective compound (990 mg, 54%). The obtained compounds was used without being purified. 

[Reference Example 38] Synthesis of 3-amino-1-(4-chlorobenzyl)homopiperidine 

[0370] p-Chlorobenzyl chloride (463 mg, 2.9 mmol) and K2CO3 (828 g, 6 mmol) were added to an acetonitrile (45 
mL) solution of 3-aminohomopiperidine (1 .71 g, 15 mmol), and the resulting mixture was stirred at 70 °C with heating 
for 9 hours, cooled to 25 °C and concentrated to afford a yellow solid. The resulting residue was partitioned between 
H2O (5 mL) and ethyl acetate (50 mL) and the aqueous layer was extracted with ethyl acetate (50 mLx2). The organic 
layers were combined, washed with brine (20 mL), dried (over MgS04) and concentrated. The obtained yellow oil was 
purified by column chromatography (Si02, 5-20% methanol/dichloromethane gradient elution) to afford the objective 
compounds as yellow oil (639 mg, 93%). 

[Example 2027] Synthesis of 1 -(4-chlorobenzyl)-3-[(4-benzoylbutyryl)amino]homopiperidine (Compd. No. 994) 

[0371] EDCI (23 mg), HOBt (16.2 mg) and triethylamine (15.2 \x L) were added to a chloroform (1 mL) solution of 
3-amino-1-(4-chlorobenzyl)homopiperidine (24 mg, 0.10 mmol) and 4-benzoylbutyric acid (1.2 equivalents), and the 
resulting mixture was stirred at 25 °C for 16 hours. The reaction mixture was diluted with dichloromethane (0.5 mL), 
filtered through a PTFE membrane and concentrated to provide 1-(4-chlorobenzyl)-3-[(4-benzoylbutyryl)amino]homo- 
piperidine (Compd. No. 994) (43 mg, 99%). The purity was determined by RPLCIMS (98%). ESI/MS m/e 413 (M++H, 

[Examples 2028 to 2042] 

[0372] The compounds used in the present invention were synthesized by using the respective corresponding starting 
materials and reactants according to the method of Example 2027. The obtained products, if necessary, were purified 
by chromatography (HPLC-C^ q) to afford the objective compounds as TFA salts. Data of ESI/MS, yields (mg) and yields 
(%) are collectively shown in Table 52. 



Table 52 



Example 


Compd. No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


2028 


943 




468 


6 


28 


2029 


944 


^23'~'28^'N302 


414 


5 


29 


2030 


945 


C 22^25^ ^^4^4 


445 


6 


30 


2031 


946 


C23H27CIN4O4 


459 


5 


24 


2032 


947 


C25H31CIN2O4 


459 


4 


20 


2033 


948 


*^24'^29^'2N302 


462 


6 


32 


2034 


949 


^25'"' 32^1^302 


442 


6 


31 


2035 


988 


^23'^25^"^3N302 


468 


45 


92 


2036 


989 


^23 '"1 28^1^303 


430 


44 


97 


2037 


990 


^22^ 26^ ^^3 ^2 


400 


41 


99 


2038 


991 


C23H27CIN2O2 


399 


41 


97 


2039 


992 


C25H31CIN2O4 


459 


47 


98 


2040 


993 


C25H31CIN2O2 


427 


44 


98 


2041 


995 


C25H31CIN2O3 


443 


44 


95 


2042 


996 


C24H31CIN4O2 


443 


5* 


11 



Note: * indicates "yield (mg) of trifluoroacetate". 
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[Example 2043] Measurement of inhibitory activity of test compounds against binding of MIP-1a to THP-1 cells 

[0373] THP-1 cells which are human monocytic leukemia cell line were suspended in an assay buffer [prepared by 
adding 0.1% of BSA and 25 mM of HEPES to RP1VII-1640 (Gibco-BRL Co.) and adjusting the pH to 7.4] so as to 

5 provide 1X10"^ cells/mL to thereby afford a cell suspension. A solution obtained by diluting the test compound with 
the assay buffer was used as a test compound solution. A solution prepared by diluting an iodine-labeled human MIP- 
1a (DuPont NEN Co.) with the assay buffer so as to provide 250 nCi/mL was used as a labeled ligand solution. In a 
96-well filter plate (Millipore Co.), were aliquoted 25 of the test compound solution, 25 |liL of the labeled ligand 
solution and 50 |liL of the cell suspension in the order mentioned for each well. The solutions were stirred (100 |liL of 

10 the reaction solution) and then incubated at 18 °C for 1 hour. 

[0374] After completing the reaction, the reaction solution was filtered through a filter, and the filter was washed with 
200 |LiL of cold PBS twice (the reaction solution was filtered after adding 200 |liL of the cold PBS). The filter was air- 
dried, and 25 |liL of liquid scintillator was then added into each well to count the radioactivity retained by the cells on 
the filter using TopCount (Packard Instrument Co.). 

15 [0375] The count when 100 ng of an unlabeled human MIP-1a (Peprotech Co.) instead of the test compound was 
added was subtracted as nonspecific adsorption, and the count when the test compound was not added was taken as 
100%. Thereby, the inhibitory activity of the test compound against binding of the human MIP-1a to THP-1 cells was 
calculated. 

20 

Inhibition ratio (%) = [1-(A-B)/(C-B)] x 100 

(wherein A is the count when the test compound is added; B is the count when 1 00 ng of the unlabeled human MIP- 
1 a is added ; C is the count when only the ["'25|]-|abeled human MIP-1 a is added). 
25 [0376] When the inhibitory activity of the cyclic amine derivatives which are active ingredients of the present invention 
was measured, for example, the following compounds respectively manifested an inhibitory activity of 20% to 50%, 

50% to 80% and >80% at a concentration of 2 |liM or 1 0 |liM. 

[0377] Compounds which manifested an inhibitory activity of 20% to 50% at a concentration of 1 0 |liM: 

30 Compd. Nos. 29, 37 41, 45, 46, 47, 50, 82, 85, 107, 120, 134, 214, 217, 218, 220, 222, 225, 226, 227, 228, 229, 

230, 231, 233, 234, 236, 237, 238, 333, 334, 335, 336, 338, 340, 342, 347, 348, 349, 350, 352, 357, 359, 361, 
366, 372, 374, 375, 376, 380, 382, 383, 385, 470, 471, 472, 473, 474, 483, 484, 488, 489, 491, 497, 499, 500, 
502, 506, 508, 510, 514, 515, 518, 524, 543, 553, 554, 555, 556, 563, 571, 575, 576, 578, 579, 580, 583, 586, 
587, 588, 590, 591, 592, 595, 596, 598, 603, 610, 611, 612, 614, 624, 625, 626, 629, 635, 638, 639, 640, 641, 

35 642, 643, 644, 646, 647, 648, 649, 652, 653, 658, 659, 660, 665, 666, 669, 671, 675, 677, 679, 681, 682, 684, 

691, 695, 696, 700, 702, 704, 706, 711, 712, 714, 717, 721, 723, 724, 726, 727, 728, 729, 731, 737, 739, 740, 
741, 742, 744, 746, 765, 767, 772, 773, 774, 775, 776, 780, 781, 785, 786, 787, 788, 790, 791, 792, 793, 795, 
796, 797, 798, 805, 806, 807, 810, 813, 820, 821, 822, 824, 825, 827, 829, 830, 833, 834, 837, 838, 844, 853, 
855, 873, 877, 878, 880, 882, 887, 888, 891, 894, 901, 903, 904, 905, 911, 929, 932, 933, 935, 938, 940, 948, 

40 993, 996, 1006, 1018, 1026, 1028, 1035, 1048, 1053, 1054, 1055, 1056, 1068, 1070, 1071, 1072, 1073, 1075, 

1076, 1081, 1763 and 1764 

[0378] Compounds which manifested an inhibitory activity of 50% to 80% at a concentration of 1 0 |liM: 

45 Compd. Nos. 1,2,3, 4, 7, 1 3, 22, 23, 24, 25, 27, 31 , 32, 38, 48, 83, 1 1 9, 1 21 , 1 23, 1 31 , 21 5, 21 6, 221 , 235, 337, 

351, 354, 358, 362, 363, 365, 367, 368, 369, 373, 378, 381, 384, 458, 459, 463, 465, 466, 467, 468, 478, 479, 
480, 482, 485, 486, 487, 492, 493, 494, 495, 496, 498, 501, 503, 504, 507, 511, 512, 513, 520, 523, 527, 529, 
530, 531, 532, 533, 534, 535, 536, 537, 538, 539, 540, 541, 542, 545, 546, 547, 548, 549, 550, 551, 552, 558, 
559, 560, 561, 562, 565, 567, 568, 569, 570, 572, 573, 574, 577, 581, 582, 594, 597, 599, 600, 602, 604, 606, 

50 607, 608, 609, 613, 615, 616, 618, 619, 620, 621, 628, 630, 631, 632, 633, 634, 636, 637, 645, 651, 654, 655, 

657, 661, 662, 664, 673, 674, 676, 678, 680, 683, 685, 687, 688, 689, 693, 703, 705, 707, 708, 709, 710, 713, 
716, 718, 719, 720, 725, 730, 732, 733, 734, 735, 736, 749, 750, 751, 752, 753, 754, 756, 758, 760, 762, 763, 
764, 766, 768, 769, 770, 771, 777, 778, 779, 784, 794, 799, 800, 802, 804, 808, 809, 811, 812, 815, 816, 819, 
828, 831, 832, 835, 836, 839, 840, 845, 846, 847, 848, 850, 851, 854, 857, 858, 859, 860, 861, 862, 863, 865, 

55 866, 867, 868, 872, 874, 876, 886, 899, 910, 942, 998, 1004, 1005, 1007, 1013, 1015, 1016, 1017, 1019, 1020, 

1021, 1022, 1024, 1030, 1037, 1042, 1043, 1044, 1045, 1046, 1047, 1049, 1050, 1052, 1059, 1060, 1061, 1067, 
1069, 1074, 1078, 1079, 1080 and 1766 



311 



EP 1 179 341 B1 



[0379] Compounds which manifested an inhibitory activity of >80% at a concentration of 1 0 ^IVI: 

Compd. Nos. 461 , 464, 469, 481 , 490, 505, 509, 521 , 526, 528, 544, 564, 566, 601 , 605, 61 7, 622, 623, 627, 650, 
656, 663, 668, 672, 686, 690, 692, 694, 715, 743, 747, 748, 755, 757, 759, 761, 782, 783, 803, 814, 817, 818, 
5 826, 849, 856, 864, 869, 870, 871 , 999, 1 000, 1 001 , 1 002, 1 003, 1 008, 1 009, 1 01 0, 1 01 1 , 1 01 2, 1 023, 1 029, 1 031 , 

1 032, 1 033, 1 034, 1 036, 1 038, 1 039, 1 040, 1 041 , 1 051 , 1 057, 1 058, 1 062, 1 063, 1 064, 1 065, 1 066, 1 082 and 1 083 

[0380] Compounds which manifested an inhibitory activity of 20% to 50% at a concentration of 2 ^liVi: 

10 Compd. Nos. 1042, 1043, 1244, 1245, 1416, 1435, 1436, 1438, 1441, 1480, 1570, 1583, 1584, 1589, 1590, 1594, 

1595, 1601, 1660, 1672, 1687, 1724, 1779, 1780, 1787, 1795, 1796, 1798, 1799, 1802, 1893, 1894, 1898, 1900, 
1915, 1919, 1920, 2092, 2096, 2098 and 2100 

[0381] Compounds which manifested an inhibitory activity of 50% to 80% at a concentration of 2 jilVI: 

15 

Compd. Nos. 1190, 1414, 1600, 2091, 2094 and 2095 
[0382] Compounds which manifested an inhibitory activity of >80% at a concentration of 2 lalVI: 
20 Compd. Nos. 2093, 2097, 2099, 21 03 and 21 04. 

[Example 2044] Measurement of inhibitory activity against binding of MCP-1 to THP-1 cells 

1. Preparation of human IVICP-I gene-carrying recombinant baculovirus 

25 

[0383] Two kinds of synthetic DNA primers (5'-CACTCTAGACTCCAGCATGA-3' and 5'-TAGCTGCAGATTCTT- 

GGGTTG-3') having restriction enzyme recognition sites applied on the basis of the known human MCP-1 gene se- 
quence (see, for example, Yoshimura, T. et al. FEBS Letters 1 989, 244, 487-493) were used to amplify a cDNA derived 
from human vascular endothelial cells (purchased from Kurabow) according to a PC R method. The amplified fragment 
30 was cleaved with restriction enzymes (PstI and Xbal) and then ligated into a transfer vector pVLI 393 (Invitrogen Co.). 
The resulting vector was co-transfected with an infectious baculovirus into Sf-9 insect cells. Human MCP-1 gene re- 
combinant baculoviruses were isolated from the obtained supernatant by a plaque assay method. 

2. Synthesis of [l g ^l]-labeled human MCP-1 expressed with baculovirus 

35 

[0384] According to the method of Ishii, K. et al. (see Biochemical and Biophysical Research Communications, 1 995, 
206, 955-961), 5x1 0^ cells of Sf-9 insect cells were infected with 5 x lO'' PFU (plaque-forming units) of the above 
human MCP-1 gene recombinant baculoviruses and cultured in EX-CELL 401 medium for 7 days. The resulting culture 
supernatant was affinity purified by a heparin-Sepharose column (Pharmacia Co.) and then subjected to reverse phase 
40 HPLC (Vydac CI 8 column) to afford a purified human MCP-1. The protein labeling of the resulting purified human 
MCP-1 was requested for Amersham Co. to obtain a [""^sij-iabeled human MCP-1 expressed with baculovirus (specific 
activity: 2000 Ci/mmol) prepared by the Bolten Hunter method. The resulting [""^sij-iabeled human MCP-1 was used 
for the following tests. 

45 3-1 . Measurement of inhibitory activity against binding of [l^lj-labeled human MCP-1 expressed with baculovirus to 
THP-1 cells (method 1) 

[0385] THP-1 cells which are human monocytic leukemia cell line were suspended in an assay buffer [prepared by 
adding 0.1 % of BSA and 25 mM of HEPES to RPMI-1 640 (Gibco-BRL Co.) and adjusting the pH to 7.4] so as to provide 

50 1 X 1 0'' cells/mL to thereby afford a cell suspension. A solution obtained by diluting the test compound with the assay 
buffer was used as a test compound solution. A solution prepared by diluting the above ["'25|].|abeled human MCP-1 
expressed with baculovirus with the assay buffer so as to provide 1 |li Ci/mL was used as a lebeled ligand solution. In 
a 96-well filter plate (Millipore Co.), were aliquoted 25 |liL of the test compound solution, 25 |liL of the labeled ligand 
solution and 50 |liL of the cell suspension in the order mentioned for each well. The solutions were stirred (100 |liL of 

55 the reaction solution) and then incubated at 18 °C for 1 hour. 

[0386] After completing the reaction, the reaction solution was filtered through a filter, and the filter was washed with 
200 \xL of cold PBS twice (the reaction solution was filtered after adding 200 |liL of the cold PBS). The filter was air- 
dried and 25 jiL of liquid scintillator was then added into each well to count the radioactivity retained by the cells on 
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the filter using TopCount (Packard Instrument Co.). 

[0387] The count when 100 ng of the above human MCP-1 expressed with baculovirus (unlabeled) instead of the 
test compound was added was subtracted as nonspecific adsorption, and the count when the test compound was not 
added was taken as 100%. Thereby, the inhibitory activity of the test compound against binding of the human l\/ICP-1 
5 to THP-1 cells was calculated. 



Inhibition ratio (%) = {1-(A- B)/(C- B)} x 100 

10 (wherein A is the count when the test compound is added; B is the count when 1 00 ng of the unlabeled human MCP- 
1 is added ; C is the count when only the [''25|]-iabeled human MCP-1 is added). 

[0388] When the inhibitory activity of the cyclic amine derivatives which are active ingredients of the present invention 
was measured, for example, the following compounds respectively manifested an inhibitory activity of 20 to 50%, 50% 
to 80% and >80% at a concentration of 1 |liM, 1 0 |liM or 1 00 |iiM. 
15 [0389] Compounds which manifested an inhibitory activity of 20% to 50% at a concentration of 1 00 |liM: 

Compd. Nos. 3, 6, 11, 15, 16, 19, 28, 44, 88, 92, 94, 104, 111, 112, 124, 125, 133, 219, 220, 224, 228, 236, 338, 
343, 346, 347, 348, 349, 362, 363, 367, 368, 371 , 373, 381 , 61 8, 847, 849, 850, 866, 867, 869, 870, 871 , 872 and 
873 

20 

[0390] Compounds which manifested an inhibitory activity of 50% to 80% at a concentration of 1 00 

Compd. Nos. 1 , 8, 1 0, 1 2, 1 8, 21 , 26, 30, 33, 35, 39, 84, 89, 90, 91 , 96, 97, 98, 99, 1 00, 1 01 , 1 03, 1 06, 1 08, 1 09, 
110, 116, 122, 126, 216, 218, 221, 225, 226, 231, 330, 332, 333, 334, 337, 341, 342, 350, 352, 354, 356, 359, 
25 360, 361, 364, 366, 374, 375, 379, 382, 462, 463, 464, 557, 686, 840, 841, 842, 843, 844, 845, 846, 848, 862, 

863, 864, 865, 868 

[0391] Compounds which manifested an inhibitory activity of >80% at a concentration of 1 00 ^iM: 

30 Compd. Nos. 2, 4, 5, 7, 1 3, 1 4, 1 7, 20, 22, 23, 24, 25, 27, 29, 31 , 32, 34, 36, 38, 40, 41 , 42, 43, 45, 46, 47, 48, 49, 

50, 83, 85, 86, 95, 102, 105, 107, 113, 114, 115, 119, 120, 121, 123, 127, 128, 129, 130, 131, 132, 134, 214, 215, 
217, 227, 237, 238, 331, 335, 336, 339, 340, 345, 351, 355, 357, 358, 383, 458, 459, 460, 466, 558, 851, 852, 
861 and 874 

35 [0392] Compounds which manifested an inhibitory activity of 20% to 50% at a concentration of 1 0 iiM: 

Compd. Nos. 12, 18, 30, 34, 40, 42, 43, 51, 52, 53, 54, 55, 56, 57, 59, 60, 64, 66, 75, 76, 77, 78, 79, 82, 89, 90, 
97, 98, 102, 103, 116, 127, 128, 129, 130, 132, 135, 136, 140, 141, 144, 156, 157, 159, 160, 161, 162, 163, 166, 
167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 178, 179, 190, 191, 192, 195, 197, 200, 202, 203, 204, 205, 

40 208, 233, 234, 235, 239, 240, 241, 242, 243, 245, 247, 249, 250, 255, 263, 264, 269, 274, 278, 279, 282, 306, 

316, 317, 323, 324, 380, 404, 409, 433, 446, 448, 449, 451, 470, 471, 473, 476, 479, 486, 488, 489, 497, 498, 
499, 501, 504, 507, 508, 509, 510, 512, 514, 516, 519, 527, 530, 532, 542, 545, 560, 563, 564, 565, 566, 568, 
569, 572, 573, 574, 575, 578, 583, 584, 586, 587, 589, 590, 599, 600, 601, 603, 606, 612, 613, 620, 621, 622, 
624, 625, 627, 629, 630, 632, 634, 636, 637, 640, 641, 642, 643, 644, 645, 646, 647, 648, 649, 658, 678, 682, 

45 687, 692, 694 , 764 , 775, 856, 857, 860 , 881, 882, 883, 884 , 890, 892, 899 , 900, 903, 905, 907, 908 , 911, 912, 

91 6, 91 7, 921 , 922, 923, 925, 927, 931 , 932, 935, 939, 940, 968, 986, 1 039, 1 041 , 1 045, 1 047, 1 062, 1 063 and 1 083 

[0393] Compounds which manifested an inhibitory activity of 50% to 80% at a concentration of 1 0 |aM: 

50 Compd. Nos. 7, 32, 36, 61, 62, 63, 65, 67, 69, 70, 71, 72, 73, 74, 81 , 91 , 1 05, 114, 121 , 123, 134, 137, 138, 139, 

146, 147, 148, 149, 151, 154, 165, 177, 232, 244, 248, 251, 252, 253, 256, 259, 261, 266, 267, 276, 286, 292, 
293, 295, 301, 305, 307, 310, 314, 315, 320, 322, 328, 434, 435, 436, 437, 439, 440, 443, 447, 450, 452, 453, 
454, 455, 456, 468, 469, 472, 474, 475, 477, 478, 480, 481, 482, 483, 485, 490, 493, 494, 500, 505, 511, 517, 
520, 529, 534, 540, 543, 544, 548, 555, 556, 561, 562, 570, 576, 579, 611, 617, 853, 854, 855, 858, 859, 875, 

55 877, 879, 880, 885, 886, 887, 888, 891, 894, 895, 904, 906, 909, 910, 913, 914, 918, 928, 930, 933, 937, 938, 

945, 970, 1 040, 1 044 and 1 046 

[0394] Compounds which manifested an inhibitory activity of >80% at a concentration of 1 0 (xM: 
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Compd. Nos. 31, 45, 46, 48, 58, 68, 80, 83, 113, 115, 142, 143, 145, 150, 152, 265, 268, 272, 275, 283, 285, 287, 
288, 290, 291, 294, 296, 297, 302, 308, 309, 313, 321, 325, 326, 358, 438, 441, 442, 444, 445, 457, 466, 467, 
484, 487, 491, 492, 495, 496, 503, 518, 537, 538, 547, 554, 876, 878, 919, 929 and 943 

5 [0395] Compounds which manifested an inhibitory activity of 20% to 50% at a concentration of 1 jilVi: 

Compd. Nos. 1118, 1121, 1136, 1143, 1146, 1158, 1159, 1167, 1170, 1359, 1361, 1362 and 1363 

[0396] Compounds which manifested an inhibitory activity of 50% to 80% at a concentration of 1 iliIVI: 

10 

Compd. Nos. 1133, 1134, 1137, 1141, 1156, 1161, 1162, 1163, 1164 and 1166 
[0397] Compounds which manifested an inhibitory activity of >80% at a concentration of 1 iilVI: 
15 Compd. No. 1147. 

3-2. IVIeasurement of inhibitory activity against binding of [I Z ^I] -labeled human MCP-1 expressed with baculovirus to 
THP-1 cells (method 2) 

20 [0398] THP-1 cells which are human monocytic leukemia cell line were suspended in an assay buffer (containing 50 
mM of HEPES, I.OmM of CaClg, 5.0 mM of MgCIs and 0.5% of BSA at pH 7.4) so as to provide 1 XIO^ cells/mL to 
thereby obtain a cell suspension. A solution obtained by diluting the test compound with the assay buffer was used as 
a test compound solution. A solution prepared by diluting the above [^25|]_|abeled human MCP-1 expressed with bac- 
ulovirus with the assay buffer so as to provide 1 (xCi/mL was used as a labeled ligand solution. In a 96-well filter plate 

25 (Millipore Co.), were aliquoted 25 jliL of the test compound solution, 25 jliL of the labeled ligand solution and 50 |liL of 
the cell suspension in the order mentioned for each well. The solutions were stirred (100 |liL of the reaction solution) 
and then incubated at 18 °C for 1 hour. 

[0399] After completing the reaction, the reaction solution was filtered through a filter, and the filter was washed with 
200 |LiL of cold PBS twice (the reaction solution was filtered after adding 200 |liL of the cold PBS). The filter was air- 
30 dried, and 25 |liL of liquid scintillator was then added by into each well to count the radioactivity retained by the cells 
on the filter using TopCount (Packard Instrument Co.). The count when 1 00 ng of the above human MCP-1 expressed 
with baculovirus(unlabeled) instead of the test compound was added was subtracted as nonspecific adsorption, and 
the count when the test compound was not added was 100%. Thereby, the inhibitory activity of the test compound 
against binding of the human MCP-1 to THP-1 cells was calculated. 

35 

Inhibition ratio (%) = {1 - (A - B)/(C - B)} x 100 

(wherein A is the count when the test compound is added; B is the count when 1 00 ng of the unlabeled human MCP- 
40 1 is added; C is the count when only the [""^^IJ-labeled human MCP-1 is added). 

[0400] When the inhibitory activity of the cyclic amine derivatives which are the active ingredients of the present 
invention was measured, for example, the following compounds respectively manifested an inhibitory activity of 20% 
to 50%, 50% to 80% and >80% at a concentration of 0.2 |liM, 1 |iiM or 1 0 |iiM. 

[0401] Compounds which manifested an inhibitory activity of 20% to 50% at a concentration of 1 0 |iM: 

45 

Compd. No. 1560 

[0402] Compounds which manifested an inhibitory activity of 50% to 80% at a concentration of 1 0 |aM: 
50 Compd. No. 1550 

[0403] Compounds which manifested an inhibitory activity of >80% at a concentration of 1 0 |liM: 
Compd. Nos. 541, 1042, 1043 and 1559 

55 

[0404] Compounds which manifested an inhibitory activity of 20% to 50% at a concentration of 1 \M\ 

Compd. Nos. 1098, 1100, 1101, 1104, 1105, 1109, 1110, 1116, 1174, 1175, 1176, 1178, 1187, 1188, 1189, 1197, 
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1198, 
1261, 
1337, 
1426, 
1464, 
1516, 
1579, 
1618, 
1750, 
1791, 
2075, 
2219, 



1199, 
1265, 
1343, 
1429, 
1466, 
1518, 
1580, 
1622, 
1755, 
1793, 
2076, 
2220, 



1200, 1201, 
1266, 1272 
1344, 1353 
1430, 1432 
1468, 1469 
1519, 1521 
1581, 1582 
1 627, 1 630 
1757, 1758 
1904, 1911 
2080, 2081 
2222, 2224 



1202, 
1277, 
1355, 
1437, 
1470, 
1522, 
1585, 
1643, 
1759, 
1917, 
2082, 
2225, 



1209, 
1282, 
1356, 
1440, 
1471, 
1524, 
1587, 
1646, 
1760, 
2057, 
2110, 
2228, 



1210, 1211, 

1294, 1299, 

1357, 1358, 

1445, 1446, 
1474, 1479, 

1535, 1538, 
1598, 1602, 
1662, 1669, 
1761, 1762, 

2061, 2063, 
2112, 2123, 
2247, 2253, 



1212, 
1302, 
1368, 
1447, 
1482, 
1540, 
1603, 
1716, 
1769, 
2064, 
2130, 
2254, 



1222, 1225, 
1307, 1315, 
1372, 1385, 
1448, 1450, 
1485, 1507, 
1542, 1544, 
1604, 1609, 
1717, 1723, 
1770, 1771, 
2065, 2066, 
2131, 2139, 
2255, 2256 



1229, 1230, 1237, 1238, 1243, 1250, 1259, 
1318, 1319, 1320, 1329, 1330, 1335, 1336, 
1386, 1392, 1400, 1413, 1422, 1423, 1425, 
1452, 1453, 1455, 1458, 1459, 1461, 1463, 
1508, 1510, 1511, 1512, 1513, 1514, 1515, 
1571, 1573, 1574, 1575, 1576, 1577, 1578, 
1611, 1612, 1613, 1614, 1615, 1616, 1617, 
1728, 1731, 1733, 1736, 1739, 1740, 1747, 
1772, 1773, 1774, 1777, 1783, 1784, 1785, 
2067, 2068, 2069, 2071 , 2072, 2073, 2074, 
2170, 2180, 2181, 2182, 2212, 2216, 2217, 
and 2257 



[0405] Compounds which manifested an inhibitory activity of 50% to 80% at a concentration of 1 jj,M: 



Compd. Nos. 37, 298, 318, 1084, 1091, 1103, 1106, 1108, 1111, 1113, 1114, 1115, 1138, 1142, 
1192, 1193, 1195, 1196, 1204, 1205, 1206, 1207, 1208, 1245, 1246, 1255, 1257, 1258, 1262, 
1342, 1351, 1352, 1354, 1370, 1371, 1373, 1375, 1377, 1378, 1380, 1381, 1383, 1384, 1391, 
1417, 1418, 1419, 1421, 1424, 1431, 1436, 1439, 1449, 1454, 1456, 1457, 1460, 1462, 1472, 
1504, 1506, 1517, 1525, 1526, 1527, 1529, 1530, 1531, 1532, 1533, 1534, 1536, 1537, 1539, 
1600, 1601, 1606, 1608, 1619, 1620, 1621, 1623, 1624, 1625, 1626, 1628, 1629, 1645, 1650, 
1664, 1665, 1670, 1671, 1672, 1673, 1675, 1678, 1679, 1681, 1684, 1687, 1688, 1689, 1690, 
1718, 1722, 1725, 1726, 1727, 1729, 1730, 1732, 1734, 1735, 1737, 1741, 1742, 1743, 1744, 
1751, 1753, 1754, 1756, 1779, 1781, 1782, 1786, 1788, 1789, 1790, 1792, 1795, 1797, 1798, 
1848, 1862, 1883, 1885, 1886, 1887, 1889, 1893, 1894, 1903, 1905, 1910, 1912, 1913, 1914, 
1985, 2027, 2035, 2062, 2083, 2084, 2088, 2089, 2090, 2111, 2124, 2125, 2126, 2135, 2167, 
2221, 2226, 2231 and 2240 

[0406] Compounds which manifested an inhibitory activity of >80% at a concentration of 1 jiiiVI: 



1165, 1179, 
1263, 1293, 



1411 
1473 
1541 
1654 
1711 
1745 
1800 
1918 
2171 



1412, 
1487, 
1545, 
1658, 
1712, 
1746, 
1801, 
1922, 
2175, 



1190, 
1300, 
1414, 
1502, 
1593, 
1663, 
1714, 
1748, 
1804, 
1976, 
2211, 



Compd. Nos. 299, 
1308, 1310, 1376, 
1590, 1594, 1595, 
1705, 1706, 1707, 
1803, 1841, 1869, 
1908, 1909, 1915, 
2128, 2129, 2132, 
2213, 2214, 2215, 
2246, 2248, 2249, 



311,312, 329, 1 042, 1 043, 1 085, 1 1 1 9, 1 1 91 , 1 203, 1 220, 1 228, 1 236, 1 244, 
1382, 1393, 1395, 1415, 1416, 1420, 1435, 1438, 1441, 1480, 1481, 1570, 
1607, 1634, 1660, 1661, 1666, 1668, 1695, 1696, 1697, 1698, 1699, 1701, 
1708, 1709, 1713, 1724, 1749, 1752, 1775, 1776, 1778, 1780, 1787, 1794, 
1870, 1871, 1872, 1876, 1877, 1892, 1896, 1897, 1898, 1899, 1900, 1901, 
1916, 1919, 1920, 1921, 2085, 2086, 2087, 2113, 2114, 2118, 2119, 2120, 
2133, 2136, 2137, 2138, 2159, 2161, 2162, 2169, 2172, 2178, 2179, 2187, 
2218, 2227, 2229, 2230, 2232, 2233, 2235, 2236, 2237, 2238, 2241, 2242, 
2250, 2251 and 2252 



1256, 1288, 
1583, 1584, 
1702, 1703, 
1796, 1799, 
1902, 1906, 
2121, 2122, 
2189,2193, 
2243, 2244, 



1295, 
1589, 
1704, 
1802, 
1907, 
2127, 
2210, 
2245, 



[0407] Compounds which manifested an inhibitory activity of 20% to 50% at a concentration of 0.2 iilVI: 

Compd. Nos. 1680, 1682, 1686, 1691, 1694, 1700, 1805, 1810, 1811, 1812, 1813, 1815, 1816, 1817, 1818, 1819, 

1820, 1824, 1825, 1826, 1827, 1828, 1832, 1833, 1834, 1835, 1836, 1839, 1840, 1842, 1843, 1851, 1852, 1853, 
1854, 1855, 1856, 1858, 1859, 1860, 1863, 1864, 1865, 1866, 1868, 1874, 1878, 1879, 1880, 1888, 1890, 1891, 
1895, 1926, 1927, 1928, 1929, 1930, 1934, 1935, 1937, 1945, 1946, 1951, 1952, 1953, 1954, 1959, 1960, 1961, 
1962, 1966, 1969, 1970, 1971, 1972, 1973, 1977, 1978, 1979, 1980, 1981, 1985, 2014, 2027, 2028, 2033, 2035, 
2039, 2040, 2041, 2042, 2044, 2045 and 2046 

[0408] Compounds which manifested an inhibitory activity of 50% to 80% at a concentration of 0.2 ^iM: 

Compd. Nos. 1 677, 1 678, 1 679, 1 681 , 1 687, 1 688, 1 689, 1 690, 1 695, 1 697, 1 808, 1 809, 1 841 , 1 848, 1 861 , 1 862, 
1869, 1870, 1871, 1872, 1873, 1876, 1877, 1883, 1884, 1885, 1886, 1887, 1889, 1893, 1894 and 1976 

[0409] Compounds which manifested an inhibitory activity of >80% at a concentration of 0.2 iliIVI: 



Compd. Nos. 1696 and 1892. 
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[Example 2045] Measurement of inhibitory activity against binding of MCP-1 to cells expressing the MCP-1 receptor 
(Evaluation using [l i ^l]-labeled human MCP-1) 

1 ■ Obtaining of cells expressing the MCP-1 receptor 

5 

[0410] An MCP-1 receptor cDNA fragment obtained by Yamagami, S. et al. (see Biochemical and Biophysical Re- 
search Communications, 1994, 202, 1156-1162) was cloned into an NotI site of an expression plasmid pCEP-4 (Invit- 
rogen Co.), and the resulting plasmid was transfected into human kidney epithelial cell line 293-EBNA with a Lipo- 
fectamine reagent (Gibco-BRL Co.) and the cells were cultured In the presence of a selective agent (Hygromycin) to 
10 provide a stably expressing transfactant line. The expression of the receptor was confirmed by binding properties of 
the p25|]-iabeled human MCP-1. 

2. Measurement of inhibitory activity against binding of [l^H-labeled human MCP-1 expressed with baculovirus to 

MCP-1 receptor-expressing cells 

15 

[0411] The MCP-1 receptor-expressing cells on a tissue culture dish were scraped using a cell scraper and sus- 
pended in the assay buffer [prepared by adding 0.1% of BSA and 25 mM of HEPES to D-MEM (Gibco-BRL Co.) and 
adjusting the pH to 7.4] to thereby provide a cell suspension of a concentration 6x10^ cells/ml. The same subsequent 
procedures were performed as described in Example 2044. 
20 [0412] When the inhibitory activity of the cyclic amine derivatives, which were the active ingredients of the present 
invention, was measured, the inhibitory activity of the representative compounds in the Example was approximately 
the same as that described in Example 2044. 

[Example 2046] Measurement of inhibitory activity against cell chemotaxis 

25 

[0413] In order to determine the inhibitory activity of the compounds according to the present invention against the 
cell chemotaxis, human monocytic leukemia cell line THP-1 were used as chemotactic cells according to the method 
of Fall etal. (J. Immunol. Methods, 1980, 33, 239-247) to determine the cell chmotaxis caused by monocyte chemotactic 
factor MCP-1 as follows: Namely, 2 x 10^ cells/mL of the THP-1 cells [suspended in RPMI-1640 (Flow Laboratories 

30 Co.) + 1 0% PCS] were placed in the upper chamber (200 jiiL) of a 96-well microchemotaxis chamber (Neuroprobe ®), 
and human recombinant MCP-1 (Peprotech Co.) diluted with the same solution so as to provide the final concentration 
of 20 ng/mL was placed in the lower chamber (35 |liL). A polycarbonate filter (PVP-free, Neuroprobe ©) was placed 
between the two chambers. These were incubated in the presence of 5% of CO2 at 37°C for 2 hours. 
[0414] The filter was removed, and the cells which had migrated to the undersurface of the filter were immobilized, 

35 stained using Diff Quick (Kokusai Shiyaku Co.) and then measured at a measuring wavelength of 550 nm using a plate 
reader (Molecular Device Co.) to determine the means of 3 wells. Thereby, the indication of the number of cells migrated 
was obtained. The test compound together with the THP-1 cells was added to the upper chamber at various concen- 
trations to determine the inhibitory activity against cell chemotaxis [degree of inhibition: IC50 (|iiM)]. The degree of 
inhibition was defined as {(number of cells migrated with MCP-1 when no test compound was added to the upper 

40 chamber) - (number of cells migrated when no MCP-1 was added to the lower chamber) = 1 00%}, and the concentration 
of the compound manifested 50% of the inhibition was designated as IC5Q. 

[0415] When the inhibitory activity of the cyclic amine derivatives which are the active ingredients of the present 
invention was determined, for example, the IC50 value of the following compounds was 0.1 |liM or below. 
[0416] Examples of compounds which manifested an IC50 value of 0.1 jaM or below: 

45 

Compd. Nos. 4, 37, 298, 299, 31 1 , 31 2, 31 8, 329, 461 , 886, 909, 1 042, 1 043, 1 085, 1 1 1 9, 1 1 38, 1 1 42, 1 1 65, 1 1 79, 
1191, 1203, 1205, 1220, 1228, 1236, 1244, 1245, 1256, 1288, 1293, 1295, 1308, 1310, 1352, 1376, 1382, 1393, 
1395, 1416, 1420, 1435, 1436, 1438, 1441, 1480, 1531, 1532, 1570, 1583, 1584, 1589, 1590, 1594, 1595, 1600, 
1601, 1607, 1660, 1661, 1664, 1666, 1668, 1698, 1699, 1701, 1702, 1703, 1704, 1706, 1707, 1708, 1709, 1713, 
50 1775, 1776, 1778, 1779, 1787, 1794, 1796, 1799, 1802, 1803, 1896, 1898, 1899, 1900, 1901, 1902, 1906, 1907, 

1908, 1909, 1915, 1916, 1919, 1920, 1921,2087,2114,2128,2129,2132,2137,2141,2144,2157,2158,2189, 
2213, 2214, 2235, 2236, 2241, 2242, 2244, 2249, 2250 and 2251 

[0417] The results in Examples 2043, 2044. 2045 and 2046 definitely show that the compounds of the present in- 
55 vention as a receptor antagonist of chemokines such as MIP-1a and/or MCP-1 have the inhibitory activity against 
actions of the chemokines on target cells. 
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[Reference Example 2047] Studies on inhibitory effects on collagen-induced arthritis in mice 



[0418] Collagen-induced arthritis in mice was induced according to the method of Kato et al. (Arthritis in mice induced 
by a single immunization with collagen, Ann. Rheum. Dis., 55, 535-539, 1996). 

5 

1 ■ Method 

[0419] Type II collagen derived from a bovine joint (Collagen Gijutsu-kenshukai) was emulsified with an volume of 
a Freund's complete adjuvant (ICN Immunobiologicals) to prepare a homogeneous emulsion. An ultrasonic homoge- 

10 nizer (Taitec) was used to prepare the emulsion. The emulsion (in a dose of 0.15 mg/0.1 mL/body) was intracutaniously 
injected into the base of the tail of DBA/1 mice (Charles River, Japan Inc.) by using a glass syringe for tuberculin and 
a 27G injection needle. 

[0420] The test compound was suspended in a 0.5% aqueous solution of sodium carboxymethyl cellulose (CMC, 
Wako Pure Chemical Industries, Ltd.) with a mortar to prepare a prescribed administration suspension, which was 
15 orally administered from the date after the administration of the emulsion. 

[0421] The experimental groups are three of a group administered with 0.5% of CMC (hereinafter referred to as the 
control group) and groups administered with 30 mg/kg or 100 mg/kg of the test compound. The solution or the test 
compound was administered once a day, and the number of animals in each group was 16. 

20 2. Evaluation of arthritis 

[0422] The degree of joint swelling was scored for each digital joint of four limbs after the passage of 1 2 weeks from 

the administration of the emulsion according to the method of Abe (immunotherapy in arthritis model, Japanese Jonrral 
of Inflammations 12, 417-422, 1992). Each limb was scored in four grades of scores 0 to 3, and the maximum was 
25 score 12. 

3. Actions on synovial hyperplasia, chondrolysis of articular cartilages and osteolysis of subchondral bone 

[0423] After observing the arthritis scores, the right hindlimbs were removed. After embedding in paraffin, thin slice 
30 of knee joint were prepared and subjected to hematoxylin-eosin staining to evaluate actions on synovial hyperplasia, 
chondrolysis, destruction of articular cartilages and osteolysis of subchondral bone according to a conventional method. 
The rating was carried out in five grades of scores 0 to 4 for each measurement item. 

4. Results of evaluation 

35 

[0424] The category type Dunnett's tests compared with the control group were carried out, and a p value of 0.05 or 
below was taken as significantly different. The following graphs are expressed as mean ± standard deviation (SD). 
Fig. 1 illustrates the results of arthritis when Compd. No. 1583 was orally administered for 12 weeks. The group ad- 
ministered with Compd. No. 1583 significantly inhibited arthritis scores as compared with the control group. 
40 [0425] Figs. 2 to 4 respectively illustrates results of Compd. No. 1 583 on synovial hyperplasia, chondrolysis of articular 
cartilages and osteolysis of subchondral bone. Compd. No. 1583 significantly inhibited for all the evaluation items. 

[Reference Example 2048] Studies on inhibitory effects on collagen-induced arthritis in rats 

45 [0426] Collagen-induced arthritis in rats was induced by modifying the method of Trentham et al. (Autoimmunity to 
type II collagen: an experimental model of arthritis. J. Exp. Med., 146, 857-68 (1977) as follows: 

1 . Method 

50 [0427] Type II collagen derived from a bovine joint (Collagen Gijutsu-kenshukai) and muramyl dipeptide (CHEMICON 
International) were mixed with an Freund's incomplete adjuvant so as to provide each final concentration of 0.08% and 
0.02% to thereby prepare a homogenous emulsion. The resulting emulsion was prepared by vigorous stirring at 4 °C 
in two glass syringes connected with a connector. One mL of the emulsion was injected intradermally in 10 sites on 
the back of Lewis female rats (Charles River Japan, Inc., 6-weeks-old) by using a glass syringe for tuberculin and a 

55 26G injection needle. After one week, the base of the tail was additionally immunized (boosted) intradermally with 0.1 
mL of the emulsion prepared by the same method as described above. 

[0428] The test compound was suspended in a 0.5 % aqueous solution of sodium carboxymethylcellulose (CMC, 
Wako Pure Chemical Industries, Ltd.) with a mortar to prepare a prescribed administration suspension, which was 
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orally administered every day for 3 weeks after the date of the initial administration of the emulsion. 
[0429] The experimental groups were a group of no treatment (intact group), a group administered with 0.5% of the 
CMC (hereinafter referred to as the control group) and a group administered with 300 mg/kg of Compd. No. 1245. The 
solution or the test compound was administered once a day. The number of animals in each group was 8. 

2. Evaluation of arthritis 

[0430] The limb joint swelling of hindlimbs was evaluated by determining a change in the volume of the limb joints. 
The footpad volumes of the right and left hindlimbs of rats were measured total 7 times of the date of boosting, 2, 5, 
7,9,12 and 1 4 days after the date of boosting by using a rat hindlimb footpad volume meter (TK-1 05, UN ICON). The 
obtained results were expressed as an increasing rate after the date of boosting by taking the footpad volume on the 
Co., Ltd.) using a Hitachi 7070 model autoanalyzer. 

[0431] The test compound was daily orally administered in a dose of 100 mg/kg body weight twice a day from the 
date of injecting the anti-glomerular basement membrane serum (about 1 0:00 a.m. and about 6:00p.m. in Experiment 
1 and about 1 0:00 a.m. and about 5:00 p.m. in Experiment 2). In the control group, only the solution (a 0.5% aqueous 
solution of sodium carboxymethylcellulose) was orally administered. The administration volume was 10 mUkg body 
weight, and the number of animals (N) was 10. 

2. Results and Discussion 

[0432] The detection of proteinuria began in each experimental group on the 4th day after injecting the anti-glomerular 
basement membrane serum, and the concentration of the urinary proteins was subsequently increased to the 1 4th day 
with time to induce nephritis. In the group administered with Compd. No. 1583, a tendency to inhibit the concentration 
of urinary proteins by 26% was found as compared with the control group on the 7th day after injecting the antiserum. 
A significant inhibition of the concentration of urinary proteins was found by 51 and 54% on the 10th and 14th days 
(p<0.01, Mann-Whitney U test). (Fig. 6). When the creatinine concentration in blood was measured on the 15th day 
after injecting the anti-glomerular basement membrane serum, a significant decrease of 20% (p<0.01 , Mann-Whitney 
U test) was found in the group administered with Compd. No. 1583 as compared with the control group (Table 53). 
[0433] Therefore, it is found that the glomerular injury and renal function exacerbation of rats were alleviated with 
Compd. No. 1583 to inhibit nephritis. 



Table 53 



Inhibitory Effects on Serum Creatinine 
Serum Creatinine Concentration (mg/dl) on the 15th Day 

of Administering Compound 


Placebo 


Compd. No. 1583 


0.49±0.06 


0.39±0.03** 



2-2. Experiment 2 

[0434] The detection of proteinuria began in each experimental group on about date of boosting as 1 00%. The mean 
of the group was obtained as the mean of all the left and right hindlimb volumes in each group. 

3. Results of evaluation 

[0435] Fig. 5 illustrates results of arthritis when Compd. No. 1245 was orally administered every day for 3 weeks. 
Values in the figure are expressed as mean ± S.E. Student's t-tests or Wilcoxon tests were carried out comparing with 
the control group, and a P value of 0.05 or below was taken as significantly different. The group administered with 
Compd. No. 1 245 significantly inhibited joint swelling (after 5, 7 and 1 4 days: P<0.01 and after 9 and 1 2 days: P<0.001 ) 
as compared with the control group at each time point of 5, 7, 9, 12 and 14 days after the boosting. 
[0436] The results of Examples 2047 and 2048 show that the compounds of the present invention have effective 
remedial or prophylactic effects on diseases in association with chondrolysis of cartilage or osteolysis such as arthritis, 
rheumatoid arthritis, osteoarthritis, traumatic articular destruction, osteoporosis or tumor. 



318 



EP 1 179 341 B1 

[Example 2049] Studies on inhibitory actions in Masugi's nephritis model in WKY-rats 
1 . Method (common to Experiments 1 and 2) 

[0437] Rabbits were immunized with a trypsin fraction of rat kidney cortex to provide an anti-glomerular basement 
membrane serum which was intravenously injected to 4-weeks-old female WKY rats (Charles River) in a dose of 2.5 
mL/kg body weight to induce glomerulonephritis. 

[0438] After injection of the antiserum, urine of each animal was collected for 24 hours with metabolic cages for rats 
(Clea Japan, Inc.) on the 1st, 4th, 7th, 1 0th and 14th days after the injection. The amount of the urine was measured 
by urine weight and the protein content in the urine was measured by using a kit for assaying proteins in urine and 
cerebrospinal fluid (Tonein TP-II, Otsuka Pharmaceutical Co., Ltd.) to determine the amount of proteins excreted in 
urine per day. 

[0439] Serum of the animals subjected to the experiments was collected on the 1 5th day after injecting the antiserum, 
and creatinine concentration in blood was measured with a creatinine assay kit (Autosera ®, Daiichi Pure Chemicals 
the 4th day after injecting the anti-glomerular basement membrane serum, and the concentration of the urinary proteins 
was subsequently increased to the 14th day with time to confirm the induction of nephritis. In the group administered 
with Compd. No. 1245, a significant (p<0.001 , Mann-Whitney U test) inhibition of the concentration of urinary proteins 
was respectively found by 74, 85, 81 and 82% on the 4th, 7th, 10th and 14th days after injecting the antiserum as 
compared with the control group (Fig. 7). When the creatinine concentration in blood was measured on the 15th day 
after injecting the anti-glomerular basement membrane serum, a significant decrease of 1 0% (p<0.05. Student's t-test) 
was found in the group administered with compound 1245 as compared with the control group (Table 54). 
[0440] Therefore, it is found that the glomular injury and renal function exacerbation of rats were alleviated with 
Compd. No. 1245 to inhibit nephritis. 



Table 54 



Inhibitory Effects on Serum Creatinine 
Serum Creatinine Concentration (mg/dl) on the 15th Day 
of Administering Compd. No. 1245 


Control 


Compd. No. 1245 


0.53±0.05 


0.48±0.04 



[0441] The above results show that the compound of the present invention has effective remedial or prophylactic 
effects on nephritis or nephropathy such as glomerulonephritis, interstitial nephritis or nephrotic syndrome. 

[Reference Example 2050] Studies on inhibitory effects in chronic relapsing experimental allergic encephalomyelitis 
in mice 

1 . Method 

[0442] Animal models of chronic recurrent experimental allergic encephalomyelitis were prepared according to the 

method described in the report by Okuda et al. [Okuda Y, et al. J. Neuroimmunol. 81 , 201 -21 0 (1 998)]. 
[0443] Into the abdomen of 8-weeks-old female SJL/Jx PL/J F1 mice (Jackson Lab.), were subcutaneously injected 
100 |LiL of an emulsion of an Freund's incomplete adjuvant (Diffco) containing 500 |Lig of rabbit myelin basic protein 
(Sigma) and 500 |Lig of Mycobacterium tuberculosis H37Ra (Difco)/isotonic sodium chloride solution = 1:1 (volume 
ratio). After 24 hours, 1 00 |liL of isotonic sodium chloride solution containing 400 ng of Bordetella pertussis toxin (Sigma) 
was intraperitoneally injected to induce the chronic relapsing experimental allergic encephalomyelitis. The number of 
animals in each group was 10. 

[0444] The test compound was suspended in a 0.5% (weight/volume) aqueous solution of sodium carboxymethyl- 
cellulose (Wako Pure Chemical Industries, Ltd.) with a mortar to prepare a prescribed suspension, which was orally 

administered from the date of injection of the emulsion. 

[0445] Clinical symptoms of the chronic relapsing experimental allergic encephalomyelitis were evaluated by obser- 
vation on animal individuals once a day by using the method described by Tahira et al. ["Methods of Immunological 
Experimental Procedures" p. 1178-1181, Nankodo (1995)]. Namely, score 0 = normal; score 1 = limp tail; score 2 = 
slight walking abnormality; sore 3 = apparent hindlimb paresis; score 4 = complete hindlimb paralysis and score 5 = 
moribund or death. 
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2. Results and Discussion 

2-1. Experiment 1: Effects of Compd. No. 1583 

[0446] Table 55 and Fig. 8 show the results to 41 days after injection of the emulsion. 

[0447] The change in symptoms was expressed by means of the respective experimental groups on each observation 
day. In the maximal clinical scores in Table 55, the maximal value of the clinical scores shown in the observation period 
by the respective animals were adopted as the representative scores of the example. As to statistical analytical meth- 
ods, nonparametric tests among some groups without comparison with to the control group were used for clinical 
scores and multiple comparisons with the control group (Dunnett's multiple comparison) were used for other evaluation 
items. 

[0448] A tendency to delay the onset date (no significant difference), symptom inhibition (p<0.05) and shortening of 
onset period (p<0.05) were found at the first attack in the group administered with 100 mg/kg body weight of Compd. 
No. 1583 as compared with the control group. In the group administered with 30 mg/kg body weight of Compd. No. 
1 583, distinct effects on the items were not found; however, the tendency of dose-dependent effects was found. In Fig. 
8, "compound 1" is not Compd. No. 1 in the present invention, but means the compound of Compd. No. 1583. 



Table 55 



Experimental Group 


Control Group 


Compd. No. 1583 30 mg/kg 
body weight 


Compd. No. 1583 100 mg/kg 
body weight 


First Attack 








Onset Date 


12.6±1.9 


12.3±1.9 


13.6±2.0 


Maximal Clinical 

Score 


3.9±0.6 


3.5±0.9 


2.4±1.3* 


Duration of Clinical Sign 


8.8±2.5 


9.8±3.3 


5.7±3.8* 


Second Attack (Relapse) 








Onset Date 


26.8±7.5 


26.3±3.4 


28.5±4.7* 


Maximal Clinical 

Score 


3.8±0.8 


3.7±0.6 


3.0±0.9* 


Duration of Clinical Sign 


Not calculated 


Not calculated 


Not calculated 



Note: p<0.05 



2-2. Experiment 2: Effects of Compd. No. 1245 

[0449] Table 56 and Fig. 9 illustrate the results to 21 days after injection of the emulsion. 

[0450] The change in symptoms was expressed as means of the respective experimental groups on each observation 
day. As to the maximal clinical scores in Table 56, the maximal values of clinical scores manifested by the respective 
animals during the observation period were adopted as representative scores of the example. As to statistical analytical 
methods, nonparametric tests between two groups without comparison with to the control group were used for clinical 
scores and two group comparison with the control group (Student's t-tests) was used for the other evaluation items. 
[0451] The delay in onset date (p<0.05) and a tendency to inhibit symptoms (no significant difference) were found 
in the group administered with 300 mg/kg body weight of Compd. No. 1245 as compared with the control group. 



Table 56 



Experimental Group 


Control Group 


Compd. No. 1245 300 mg/kg body weight 


Incidence (Number of Onset Animals/Number of 
Immunized Animals) 


34/39 


17/19 


Onset Date 


1 1 .2±2.0 


13.P+2.4* 


Maximal Clinical Score 


3.0±0.9 


2.5±1.5 


Duration of Clinical Sign 


5.5±1.7 


5.4±2.4 



*p< 0.05 
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[0452] The above results show that the compound of the present invention has effective remedial or prophylactic 
effects on demyelinating diseases such as multiple sclerosis. 

[0453] The results shown in Examples 2043 to 2050 reveal that the compound of the present Invention as a chem- 
okine receptor antagonist can be useful as remedies or prophylactics for various diseases considered to be associated 
with chemokines such as MIP-1a and/or MCP-1 such as glomerulonephritis, interstitial nephritis and nephrotic syn- 
drome. 

[Example 2051] Production of Tablets 

[0454] A tablet containing 30 mg of Compd. No. 1583 was prepared according to the following prescription: 



Compd. No. 1583 


30 


mg 


Lactose 


87 


mg 


Starch 


30 


mg 


Magnesium stearate 


3 


mg 



[Example 2052] Production of Parenteral Injection 

[0455] Solutions for injection containing 0.3 mg of hydrochloride of Compd. No. 1 583 in 1 mL were prepared according 
to the following prescription: 



Compd. No. 1583 (hydrochloride) 


30 mg 


Sodium chloride 


900 mg 


Distilled water for Injection 


100 mL 



Industrial Applicability 

[0456] Cyclic amine compounds used in the present Invention, pharmaceutically acceptable acid addition salts there- 
of or pharmaceutically acceptable C^ -Cg alkyi addition salts thereof as a chemoklne receptor antagonist have inhibitory 
activities on actions of chemokines such as MIP-1a and/or MCP-1 on target cells. Therefore, the cyclic amine com- 
pounds, pharmaceutically acceptable acid addition salts thereof or pharmaceutically acceptable C-j-Cg alkyI addition 
salts thereof are useful as remedies and/or prophylactics for glomerulonephretis, interstitial nephritis and nephrotic 
syndrome. 



Claims 

1. Use of a compound according to formula (I), or a pharmaceutically acceptable acid addition salt thereof or phar- 
maceutically acceptable C^Cq alkyI addition salt thereof, in the manufacture of a medinament for the treatment 
of glomerulonephritis, interstitial nephritis or nephrotic syndrome; 



pi /(CH2), 

>-(CH2)i-N 

(CH2), 



o 

(CH,)„— N-C 



(CH2), 



R 



R 



(CH2)„-G-r' 



(1) 



wherein R'' is a phenyl group, a C3-C8 cycloalkyi group or an aromatic heterocyclic group having 1 to 3 oxygen 
atoms, sulfur atoms and/or nitrogen atoms as heteroatoms; the phenyl group or the aromatic heterocyclic group 

in the above R"" may be condensed with a benzene ring or an aromatic heterocyclic group having 1 to 3 oxygen 
atoms, sulfur atoms and/or nitrogen atoms as heteroatoms to form a condensed ring; the phenyl group, the Cg-Cg 
cycloalkyi group, the aromatic heterocyclic group or the condensed ring in the above R"" may be substituted with 
an optional number of halogen atoms, hydroxy groups, cyano groups, nitro groups, carboxy groups, carbamoyl 
groups, C-i-Cg alkyI groups, Cg-Cg cycloalkyi groups, C2-CQ alkenyl groups, C-i-Cg alkoxy groups, C^-Cg alkylthio 
groups, C3-C5 alkylene groups, C2-C4 alkylenoxy groups, C1-C3 alkylenedioxy groups, phenyl groups, phenoxy 
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groups, phenylthio groups, benzyl groups, benzyloxy groups, benzoylamino groups, C2-C7 alkanoyi groups, C2-C7 
alkoxycarbonyl groups, C2-C7 alkanoyloxy groups, C2-C7 alkanoylamino groups, C2-C7 N-alkylcarbamoyI groups, 
C4-C9 N-cycloalkylcarbamoyI groups, C^-Cq alkylsulfonyl groups, C3-C8 (alkoxycarbonyl)methyl groups, N-phe- 
nylcarbamoyl groups, piperidinocarbonyl groups, morpholinocarbonyl groups, 1 -pyrrolidinylcarbonyl groups, biva- 
lent groups represented by the formula; NH(C=0)0-, bivalent groups represented by the formula: -NH(C=S)0-, 
amino groups, mono(C-|-Cg alkyl)amino groups or di(C^-Cg alkyl)amino groups; the substitutens of the phenyl 
group, the C3-C8 cycloalkyi group, the aromatic heterocyclicgroup or the condensed ring may further be substituted 
with an optional number of halogen atoms, hydroxy groups, amino groups, trifluoromethyl groups, C-i-Ce alkyi 
groups or C^-Cq alkoxy groups; 

R2 is a hydrogen atom, a C-i-Cg alkyI group, a C2-C7 alkoxycarbonyl group, a hydroxy group or a phenyl 
group; the C-|-Cq alkyI group or the phenyl group in the may be substituted with an optional number of halogen 
atoms, hydroxy groups, C^-Cg alkyI groups or C^-Cg alkoxy groups, with the proviso that is not a hydroxy group 
when j is 0; 

j is an integer of 0 to 2; 

k is an integer of 0 to 2; 

m is an integer of 2 to 4; 

n is 0 or 1 ; 

R3 is a hydrogen atoms or a C-, -Cg alkyI group(which may be substituted with one or two phenyl groups which 
may respectively be substituted with an optional number of the same or different halogen atoms, hydroxy groups, 
C-i-Cg alkyI groups or C^-Ce alkoxy groups); 

R4 and R^ are the same or different and are each a hydrogen atom, a hydroxy group, a phenyl group or a 
C^-Cg alkyI group; the C-|-Cg alkyI group in the R^ and R^ may be substituted with an optional number of halogen 
atoms, hydroxy groups, cyano groups, nitro groups, carboxy groups, carbamoyl groups, mercapto groups, gua- 
nidino groups, Cg-Cg cycloalkyi groups, C^-Cg alkoxy groups, C^-Cg alkylthio groups, phenyl groups (which may 
be substituted with an optional number of halogen atoms, hydroxy groups, C-|-Cgalkyl groups, C-|-Cg alkoxy groups 
or benzyloxy groups), phenoxy groups, benzyloxy groups, benzyloxycarbonyl groups, C2-C7 alkanoyi groups, 
C2-C7 alkoxycarbonyl groups, C2-C7 alkanoyloxy groups, C2-C7 alkanoylamino groups, C2-C7 N-alkylcarbamoyI 
groups, C-|-Cg alkylsulfonyl groups, amino groups, mono(C^-Cg alkyl)amino groups, di(C^-Cg alkyl)amino groups 
or aromatic heterocyclic groups(having 1 to 3 oxygen atoms, sulfur atoms and/or nitrogen atoms as heteroatoms) 
or condensed rings formed by condensation of the aromatic heterocyclic groups(having the 1 to 3 oxygen atoms, 
sulfur atoms and/or nitrogen atoms as the heteroatoms) with benzene rings or both R^ and R^ together may form 
a 3- to a 6-membered cyclic hydrocarbon; 

p is 0 or 1 ; 

q is 0 or 1 ; 

G is a group represented by -CO-, -SO2-, -C0-0-, -NR^-CO-, -CO-NR7-, -NH-CO-NH-, -NH-CS-NH-, 
-NR7-SO2-, -SO2-NR7-, -NH-CO-O- or -0-CO-NH-, wherein R^ is a hydrogen atom or a C^-Cq alkyI group or R^, 
together with R^, may form a C2-C5 alkylene group; 

R® is a phenyl group, a C3-C3 cycloalkyi group, a Cg-Cg cycloalkenyl group, a benzyl group or an aromatic 
heterocyclic group having 1 to 3 oxygen atoms, sulfur atoms and/or nitrogen atoms as heteroatoms; the phenyl 
group, the benzyl group or the aromatic heterocyclic group in the R^ may be condensed with a benzene ring or 
an aromatic heterocyclic group having 1 to 3 oxygen atoms, sulfur atoms and/or nitrogen atoms as heteroatoms 
to form a condensed ring; the phenyl group, the Cg-Cg cycloalkyi group, the Cg-Cg cycloalkenyl group, the benzyl 
group, the aromatic heterocyclic group or the condensed ring in the above R® may further be substituted with an 
optional number of halogen atoms, hydroxy groups, mercapto groups, cyano groups, nitro groups, thiocyanato 
groups, carboxy groups, carbamoyl groups, trifluoromethyl groups, C-|-Cg alkyI groups, Cg-Cg cycloalkyi groups, 
C2-Cg alkenyl groups, C-|-Cg alkoxyl groups, Cg-Cg cycloalkyloxy groups, C-|-Cg alkylthio groups, C-|-Cg alkylene- 
dioxy groups, phenyl groups, phenoxy groups, phenylamino groups, benzyl groups, benzoyl groups, phenylsulfinyl 
groups, phenylsulfonyl groups, 3-phenylureido groups, C2-C7 alkanoyi groups, C2-C7 alkoxycarbonyl groups, 
C2-C7 alkanoyloxy groups, C2-C7 alkanoylamino groups, C2-C7 N-alkylcarbamoyI groups, C-|-Cg alkylsulfonyl 
groups, phenylcarbamoyi groups, N,N-di(Ci-Cg alkyl)sulfamoyl groups, amino groups, mono(Ci-Cg alkyl)amino 
groups, di(C-|-Cg alkyl)amino groups, benzylamino groups, C2-C7 (alkoxycarbonyl)amino groups, C-|-Cg (alkylsul- 
fonyl)amino groups or bis(C-|-Cg alkylsulfonyl)amino groups; the substitutents of the phenyl group, the Cg-Cg cy- 
cloalkyi group, the C3-C3 cycloalkenyl group, the benzyl group, the aromatic heterocyclic group or the condensed 
ring may further be substituted with an optional number of halogen atoms, cyano groups, hydroxy groups, amino 
groups, trifluoromethyl groups, C^-Cg alkyI groups, 

C^-Cg alkoxyl groups, C-|-Cg alkylthio groups, mono(C-|-C6 alkyl)amino groups or di(C-|-Cg alkyl)amino groups. 
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Patentanspruche 

1 . Verwendung einer Verbindung gemaB der Formel (I) oder eines pharmazeutisch geeigneten Saureadditionssalzes 
hiervon oder eines pharmazeutisch geeigneten C^-Cg-All^yladditionssalzes hiervon bei der Herstellung eines IVIe- 
dil<aments fur die Behandlung von Glomerulonephritis, interstitieller Nephritis oder nephrotischem Syndrom; 




worin R"" eine Phenylgruppe, sine Cg-Cs-Cycloalkylgruppe oder eine aromatische heterozyklische Gruppe mit 1 
bis 3 Sauerstoffatomen, Schwefelatomen und/oder Stickstoffatomen als Heteroatomen darstellt; worin die Phe- 
nylgruppe Oder die aromatische heterozyklische Gruppe in der obigen Gruppe R"" mit einem Benzolring oder einer 
aromatischen heterozyklischen Gruppe mit 1 bis 3 Sauerstoffatomen, Schwefelatomen und/oder Stickstoffatomen 
als Heteroatome unter Bildung eines kondensierten Ringes kondensiert sein kann; worin die Phenylgruppe, die 
Cs-Cs-Cycloalkylgruppe, die aromatische heterozyklische Gruppe oder der kondensierte Ring in der vorgenannten 
Gruppe R"" substituiert sein kann mit einer optionalen Zahl an Halogenatomen, Hydroxygruppen, Cyanogruppen, 
Nitrogruppen, Carboxygruppen, Carbamoylgruppen, C^-Cg-Alkylgruppen, Cg-CQ-Cycloalkylgruppen, C2-Ce-Alke- 
nylgruppen, C^-Cg-Alkoxygruppen, C-i-Cg-Alkylthiogruppen, Cg-Cg-Alkylengruppen, C2-C4-Alkylenoxygruppen, 
C-i-Cg-Alkylendioxygruppen, Phenylgruppen, Phenoxygruppen, Phenylthiogruppen, Benzylgruppen, Benzyloxy- 
gruppen, Benzoylaminogruppen, C2-C7-Alkanoylgruppen, C2-C7-Alkoxycarbonylgruppen, C2-C7-Alkanoyloxy- 
gruppen, C2-C7-Alkanoylaminogruppen, C2-C7-N-Alkylcarbamoylgruppen, C4-C9-N-Cycloalkylcarbamoylgrup- 
pen, C-|-Cg-Alkylsulfonylgruppen, C3-C3-(Alkoxycarbonyl)methylgruppen, N-Phenylcarbamoylgruppen, Piperidi- 
nocarbonylgruppen, Morpholinocarbonylgruppen, 1-Pyrrolidinylcarbonylgruppen, bivalenten Gruppen, die durch 
die Formel -NH(C=0)0- reprasentiert sind, bivalenten Gruppen, die durch die Formel -NH(C=S)0- reprasentiert 
sind, Aminogruppen, l\/lono-(C-|-Cg-alkyl)aminogruppen oder Di-(C-|-Ce-alkyl)aminogruppen; worin die Substituen- 
ten der Phenylgruppe, der Cg-Cg-Cycloalkylgruppe, der aromatischen heterozyklischen Gruppe oder des konden- 
sierten Rings weiterhin substituiert sein konnen mit einer optionalen Zahl an Halogenatomen, Hydroxygruppen, 
Aminogruppen, Trifluoromethylgruppen, C^-Ce-Alkylgruppen oder Ci-Cg-Alkoxygruppen; 

worin R2 ein Wasserstoffatom, eine C^-Cg-Alkylgruppe, eine C2-C7-Alkoxycarbonylgruppe, eine Hydroxygruppe 
Oder eine Phenylgruppe reprasentiert; worin die C-|-Cg-Alkylgruppe oder die Phenylgruppe in der Gruppe R^ sub- 
stituiert sein konnen mit einer optionalen Zahl an Halogenatomen, Hydroxygruppen, C^-Cg-Alkylgruppen oder 
Ci-Cg-Alkoxygruppen, unter der Bedingung, dass R^ keine Hydroxygruppe ist, wenn j gleich 0 ist; 
worin j eine ganze Zahl von 0 bis 2 reprasentiert; 
worin k eine ganze Zahl von 0 bis 2 reprasentiert; 
worin m eine ganze Zahl von 2 bis 4 reprasentiert; 
worin n gleich 0 oder 1 ist; 

worin R^ ein Wasserstoffatom oder eine C^-Cg-Alkylgruppe reprasentiert, (welche substituiert sein kann mit einer 
Oder zwei Phenylgruppen, welche jeweils wiederum substituiert sein konnen mit einer optionalen Zahl derselben 
Oder verschiedener Halogenatome, Hydroxygruppen, C-|-Cg-Alkylgruppen oder C-|-Cg-Alkoxygruppen); 
worin R"^ und R^ gleich oder verschieden sein konnen und jeweils ein Wasserstoffatom, eine Hydroxygruppe, eine 
Phenylgruppe oder eine C-i-Cg-Alkylgruppe reprasentieren; worin die C^-Cg-Alkylgruppe in den Gruppen R^ und 
R5 substituiert sein kann mit einer optionalen Zahl an Halogenatomen, Hydroxygruppen, Cyanogruppen, Nitro- 
gruppen, Carboxygruppen, Carbamoylgruppen, Mercaptogruppen, Guanidinogruppen, Cg-Cg-Cycloalkylgruppen, 
C^-Cg-Alkoxygruppen, Ci-Cg-Alkylthiogruppen, Phenylgruppen, (welche substituiert sein konnen mit einer optio- 
nalen Zahl an Halogenatomen, Hydroxygruppen, C^-Ce-Alkylgruppen, C^-Ce-Alkoxygruppen oder Benzyloxygrup- 
pen), Phenoxygruppen, Benzyloxygruppen, Benzyloxycarbonylgruppen, C2-C7-Alkanoylgruppen, C2-C7-Alkoxy- 
carbonylgruppen, C2-C7-Alkanoyloxygruppen, C2-C7-Alkanoxylaminogruppen, C2-C7-N-Alkylcarbamoylgruppen, 
C^-Cg-Alkylsulfonylgruppen, Aminogruppen, Mono-(C^-Cg-alkyl)aminogruppen, Di-(C^-Cg-alkyl)aminogruppen 
Oder aromatische heterozyklischen Gruppen (mit 1 bis 3 Sauerstoffatomen, Schwefelatomen und/oder Stickstoffa- 
tomen als Heteroatome) oder kondensierten Ringen, die durch die Kondensation der aromatischen heterozykli- 
schen Gruppen (mit 1 bis 3 Sauerstoffatomen, Schwefelatomen und/oder Stickstoffatomen als Heteroatome) mit 
den Benzolringen gebildet werden oder worin beide R^ und R^ zusammen einen 3- bis 6-gliedrigen zyklischen 
Kohlenwasserstoff bilden; 
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worin p gleich 0 oder 1 ist; 
worin q gleich 0 oder 1 ist; 

worin G sine Gruppe reprasentiert aus -CO-, -SO2-, -C0-0-, -NR^-CO-, -CO-NR^-, -NH-CO-NH-, -NH-CS-NH-, 
-NR7-SO2-, -SO2-NR7-, -NH-CO-O- Oder -0-CO-NH-, worin R^ ein Wasserstoffatom oder eine C^-Ce-Akylgruppe 
reprasentiert oder worin R"^ zusammen mit R^ eine C2-C5-AII<ylengruppe bilden kann; 

worin R^ eine Plienylgruppe, eine Cg-CQ-Cycloalkylgruppe, eine Cg-Cg-Cycloalkenylgruppe, eine Benzylgruppe 
Oder eine aromatische heterozyklische Gruppe mit 1 bis 3 Sauerstoffatomen, Schwefelatomen und/oder Stick- 
stoffatomen als Heteroatome reprasentiert; wobei die Phenylgruppe, die Benzylgruppe oder die aromatische he- 
terozyklische Gruppe in der Gruppe R^ mit einem Benzolring oder einer aromatischen heterozyklischen Gruppe 
mit 1 bis 3 Sauerstoffatomen, Schwefelatomen und/oder Stickstoffatomen als Heteroatome kondensiert sein kann, 
um eine kondensierten Ring zu bilden; wobei die Phenylgruppe, die Cg-Cg-Cycloalkylgruppe, die Cg-Cg-Cycloalke- 
nylgruppe, die Benzylgruppe, die aromatische heterozyklische Gruppe oder der kondensierte Ring in der vorge- 
nannten R^-Gruppe ferner substituiertsein konnen mit einer optionalenZahl an Halogenatomen, Hydroxygruppen, 
Mercaptogruppen, Cyanogruppen, Nitrogruppen, Thiocyanatogruppen, Carboxygruppen, Carbamoylgruppen, 
Trifluoromethylgruppen, C^-Ce-Alkylgruppen, Cg-Cg-Cycloalkylgruppen, C2-Ce-Alkenylgruppen, C-i-Cg-Alkoxyl- 
gruppen, Cg-Cg-Cycloalkoxygruppen, C^-Cg-Alkylthiogruppen, C^-Cg-Alkylendioxygruppen, Phenylgruppen, 
Phenoxygruppen, Phenylaminogruppen, Benzylgruppen, Benzoylgruppen, Phenylsulfinylgruppen, Phenylsulfo- 
nylgruppen, 3-Phenylharnstoffgruppen, C2-C7-Alkanoylgruppen, C2-C7-Alkoxycarbonylgruppen, C2-C7-Alkanoy- 
loxygruppen, C2-C7-Alkanoylaminogruppen, C2-C7-N-Alkylcarbamoylgruppen, C^-Ce-Alkylsulfonylgruppen, Phe- 
nylcarbamoylgruppen, N,N-Di-(C-| -Cg-alky^sulfamoylgruppen, Aminogruppen, Mono-(Ci -Cg-alkyOaminogruppen, 
Di-(C-|-C6-alkyl)aminogruppen, Benzylaminogruppen, C2-C7-(Alkoxycarbonyl)aminogruppen, C-|-C6-(Alkylsulfo- 
nyl)aminogruppen oder Bis-(C-|-CQ-alkylsulfonyl)aminogruppen; wobei die Substituenten der Phenylgruppe, der 
Cg-Cg-Cycloalkylgruppe, der Cg-Cg-Cycloaikenyigruppe, der Benzylgruppe, der aromatischen heterozyklischen 
Gruppe Oder des kondensierten Rings ferner substituiert sein konnen mit einer optionalen Zahl an Halogenatomen, 
Cyanogruppen, Hydroxygruppen, Aminogruppen, Trifluoromethylgruppen, C-j-Cg-Alkylgruppen, C-j-Cg-Alkoxyl- 
gruppen, C^-Cg-Akylthiogruppen, Mono-(Ci-Cg-alkyl)-aminogruppen oder Di-(Ci-C6-alkyl)aminogruppen. 



Revend [cations 

1. Utilisation d'un compose selon la formule (I), ou d'un sel d'addition d'acide pharmaceutiquement acceptable de 
celui-ci ou d'un sel d'adition d'alkyle en C^-Cq pharmaceutiquement acceptable de celui-ci, pour la fabrication d'un 
medicament destine au traitement de la glomerulonephrite, de la nephrite interstitielle ou du syndrome 
nephrotique ; 




dans laquelle R"" est un groupe phenyle, un groupe cycloalkyle en C3-C8 ou un groupe heterocyclique aromatique 
ayant de 1 a 3 atomes d'oxygene, atomes de soufre et/ou atomes d'azote en tant qu'heteroatomes ; le groupe 
phenyle ou le groupe heterocyclique aromatique dans R^ ci-dessus peuvent etre condenses avec un cycle benzene 
ou un groupe heterocyclique aromatique ayant de 1 a 3 atomes d'oxygene, atomes de soufre et/ou atomes d'azote 
en tant qu'heteroatomes pour former un cycle condense ; le groupe phenyle, le groupe cycloalkyle en Cg-Cg, le 
groupe heterocyclique aromatique ou le cycle condense dans R"" ci-dessus peuvent etre substitues par un nombre 
facultatif d'atomes d'halogene, de groupes hydroxy, de groupes cyano, de groupes nitro, de groupes carboxy, de 
groupes carbamoyles, de groupes alkyles en C^-Cg, de groupes cycloalkyles en Cg-Cg, de groupes alcenyles en 
C2-C6, de groupes alcoxy en C^-Cg, de groupes alkylthio en C^-Cg, de groupes alkylenes en C3-C5, de groupes 
alkylenoxy en C2-C4, de groupes alkylenedioxy en C-1-C3, de groupes phenyles, de groupes phenoxy, de groupes 
phenylthio, de groupes benzyles, de groupes benzyloxy, de groupes benzoylamino, de groupes alcanoyles en 
C2-C7, de groupes alcoxycarbonyles en C2-C7, de groupes alcanoyloxy en C2-C7, de groupes alcanoylamino en 
C2-C7, de groupes N-alkylcarbamoyles en C2-C7, de groupes N-cycloalkylcarbamoyles en C4-C9, de groupes 
alkylsulfonyles en C-i-Cg, de groupes (alcoxycarbonyl)methyles en Cg-Cg, de groupes N-phenylcarbamoyles, de 
groupes piperidinocarbonyles, de groupes morpholinocarbonyles, de groupes 1 -pyrrolidinylcarbonyles, de grou- 
pes bivalents representes par la formule : NH(C=0)0-, de groupes bivalents representes par la formule : -NH 
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(C=S)0-, de groupes amino, de groupes mono(alkyl en C-|-Cg)amino ou de groupes di(alkyl en C-|-CQ)amino ; les 
substituants du groups phenyls, du groups cycloalkyls sn C3-C8, du groups hstsrocycliqus aromatiqus ou du cycis 
condense peuvent en outre etre substitues par un nombre facultatif d'atomes d'halogene, de groupes hydroxy, de 
groupes amino, de groupes trifluoromethyles, de groupes alkyles en C^-Cg ou de groupes alcoxy en C^-Cq ; 

5 R2 est un atome d'hydrogene, un groupe alkyle en C-|-Cq, un groupe alcoxycarbonyle en C2-C7, un groupe hydroxy 

ou un groupe phenyle ; le groupe alkyle en C-|-Cg ou le groupe phenyle dans R2 peuvent etre substitues par un 
nombre facultatif d'atomss d'halogsns, ds groupss hydroxy, ds groupss alkyiss sn C^-Cg ou ds groupss alcoxy 
en C-i-Cg, a condition que ne soit pas un groupe hydroxy lorsque j est 0 ; 
j est un nombre entier de 0 a 2 ; 

10 k est un nombre entier de 0 a 2 ; 

m est un nombre sntisr ds 2 a 4 ; 
n sst 0 ou 1 ; 

R3 est un atome d'hydrogene ou un groupe alkyle en C-i-Cg (qui peut etre substitue par un ou deux groupes 
phenyles qui peuvent respsctivement etrs substituss par un nombre facultatif d'atomes d'halogsns, ds groupss 

15 hydroxy, ds groupss alkyiss sn C-i-Cg ou ds groupss alcoxy sn C-i-Cg, idsntiquss ou diffsrsnts) ; 

R4 et R^sont identiques ou differents etsontchacun un atome d'hydrogene, un groupe hydroxy, un groupe phenyle 
ou un groupe alkyle en C-, -Cg ; le groupe alkyle en C-, -Cg dans R4 et R^ peut etre substitue par un nombre facultatif 
d'atomss d'halogsns, ds groupss hydroxy, ds groupss cyano, ds groupss nitro, ds groupss carboxy, ds groupss 
carbamoyiss, ds groupss msrcapto, ds groupss guanidino, ds groupss cycloalkyiss sn C3-C3, ds groupss alcoxy 

20 en C^Cq, de groupes alkylthio en Ci-Cg, groupes phenyles (qui peuvent etre substitues par un nombre facultatif 

d'atomes d'halogene, de groupes hydroxy, de groupes alkyles en C-| -Cg, de groupes alcoxy en C-| -Cg ou de groupes 
benzyloxy), ds groupes phenoxy, de groupes benzyloxy, de groupes benzyloxycarbonyiss, de groupes alcanoyles 
sn C2-C7, de groupes alcoxycarbonyles en C2-C7, de groupes alcanoyloxy en C2-C7, ds groupes alcanoylamino 
sn C2-C7, ds groupss N-alkylcarbamoyIss sn Cg-Cy, ds groupss alkylsulfonyiss sn C^-Cg, ds groupss amino, ds 

25 groupes mono(alkyl en C-|-Cg)amino, de groupes di(alkyl en C-|-Cg)aminoou groupes heterocycliques aromatiques 

(ayant de 1 a 3 atomes d'oxygene, atomes de soufre et/ou atomes d'azote en tant que des heteroatomes) ou 
cycles condenses formes par la condensation de groupes heterocycliques aromatiques (ayant de 1 a 3 atomes 
d'oxygene, atomes de soufre st/ou atomss ds nitrogsns sn tantqus les heteroatomes) avsc dss cyciss bsnzsnss 
ou R4 et R^ peuvent conjointement former un hydrocarbure cyclique a 3 a 6 membres ; 

30 p est 0 ou 1 ; 

q sst 0 ou 1 ; 

G sst un groups rsprsssnts par -CO-, -SO2-, -C0-0-, -NR^-CO-, -CO-NR^-, NH-CO-NH-, -NH-CS-NH-, -NR^-SOg-, 
-S02-NR^-, -NH-CO-O- ou -0-CO-NH-, dans lesquelles R'' est un atome d'hydrogene ou un groupe alkyle en 
C^-Cg ou R7, conjointement avec R^, peut former un groupe alkylene en C2-C5; 

35 R6 est un groups phsnyls, un groups cycloalkyls sn Cg-Cg, un groups cycloalcsnyls sn Cg-Cg, un groups bsnzyls 

ou un groups hstsrocycliqus aromatiqus ayant ds 1 a 3 atomss d'oxygsns, atomss ds soufrs st/ou atomss d'azots 
en tant qu'heteroatomes ; le groupe phenyle, le groupe benzyle ou le groupe heterocyclique aromatique dans R^ 
peuvent etre condenses avec un cycle benzene ou un groupe heterocyclique aromatique ayant de 1 a 3 atomes 
d'oxygsns, atomes de soufre et/ou atomes d'azote en tant que des heteroatomes pour former un cycle condense; 

40 le groups phsnyls. Is groups cycloalkyls sn Cg-Cg, Is groups cycloalcsnyls sn Cg-Cg, Is groups bsnzyls. Is groups 

heterocyclique aromatique ou le cycle condense dans R^ ci-dessus peuvent etre substitues par un nombre facultatif 
d'atomes d'halogene, de groupes hydroxy, de groupes mercapto, de groupes cyano, de groupes nitro, de groupes 
thiocyanato, de groupes carboxy, de groupes carbamoyles, de groupes trifluoromethyles, de groupes alkyles en 
C-|-Cg, de groupes cycloalkyles en C3-C3, de groupes alcenyles en C2-Cg, de groupes alcoxyles en C-|-Cg, de 

45 groupes cycloalcoxy en C3-C3, ds groupss alkylthio sn C^-Cg, ds groupss alkylsnsdioxy sn C-1-C3, ds groupss 

phenyles, de groupes phenoxy, de groupes phenylamino, de groupes benzyles, de groupes benzoyles, de groupes 
phenylsulfinyles, de groupes phenylsulfonyles, de groupes 3-phenylureido, de groupes alcanoyles en C2-C7, de 
groupss alcoxycarbonyiss sn C2-C7, ds groupes alcanoyloxy en C2-C7, de groupes alcanoylamino en C2-C7, de 
groupss N-alkylcarbamoyles en C2-C7, de groupes alkylsulfonyiss sn C-|-Cg, ds groupss phenylcarbamoyles, ds 

50 groupes N,N-di(alkyl en C^-Cg)sulfamoyles, de groupes amino, de groupes mono(alkyl en Ci-Cg)amino, de grou- 

pes di(alkyl en C-|-Cg)amino, de groupes benzylamino, de groupes (alcoxycarbonyl)amino en C2-C7, de groupes 
(alkylsulfonyl)amino en C-, -Cg ou ds groupes bis(alkylsulfonyl en C^-Cg)amino ; les substituants du groups phsnyls, 
du groups cycloalkyls sn Cg-Cg, du groups cycloalcsnyls sn C3-C8, du groupe benzyle, du groupe heterocyclique 
aromatique ou du cycle condense peuvent en outre etre substitues par un nombre facultatif d'atomes d'halogene, 

55 de groupes cyano, de groupes hydroxy, de groupes amino, de groupes trifluoromethyles, de groupes alkyles en 

C-|-Cg, de groupes alcoxy en C-|-Cg, de groupes alkylthio en C-|-Cg, ds groupes mono(alkyl en C-|-Cg)amino ou de 
groupss di(alkyl sn Ci-Cg)amino. 
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Fig. 1 



12th Week after Immunization 

I p < 0.05 

81 




Control Group SOmg/kg lOOmg/kg 



326 



EP 1 179 341 B1 



Fig. 2 
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Fig. 5 
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Fig. 6 
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Fig. 7 
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